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1. General Description 


The RM67162 device is a single-chip solution for LTPS AMOLED that incorporates gate drivers and is 
capable of 480RGBx480, 400RGBx400, 360RGBx480, 320RGBx320, 320RGBx480, 272RGBx480, 
240RGBx240, 240RGBx320, 180RGBx360, 180RGBx540, 128RGBx432with internal GRAM. It includes a 
5,529,600 bits internal memory, a timing controller with glass interface level-shifters and a glass power supply 
circuit. 


The RM67162 supports MIPI Interface, 8-bit system interfaces, serial peripheral interfaces (SPI), dual serial 
peripheral interfaces (Dual-SPI). The specified window area can be updated selectively, so that moving 
pictures can be displayed simultaneously independent of the still picture area. 


The RM67162 is also able to make gamma correction settings separately for RGB dots to allow benign 
adjustments to panel characteristics, resulting in higher display qualities. The IC possesses internal GRAM 
that stores 480-RGB x 480-dot 16.77M-color images. A deep standby mode is also supported for lower power 
consumption. 


This LSI is suitable for wearable device applications, including l-watch and smart band. 
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2. Features 


ш Single chip AMOLED controller/driver with display RAM 
B d Display resolution option 

480RGB x 480 with 480x24-bits x 480 GRAM 
400RGB x 400 with 400x24-bits x 400 GRAM 
360RGB x 480 with 360x24-bits x 480 GRAM 
320RGB x 320 with 320x24-bits x 320 GRAM 
320RGB x 480 with 320x24-bits x 480 GRAM 
272RGB x 480 with 272x24-bits x 480 GRAM 
240RGB x 240 with 240x24-bits x 240 GRAM 
240RGB x 320 with 240x24-bits x 320 GRAM 
180RGB x 360 with 180x24-bits x 360 GRAM 
180RGB x 540 with 180x24-bits x 540 GRAM 
128RGB x 432 with 128x24-bits x 432 GRAM 

a Display data RAM (frame memory): 480 x480 x 24-bits = 5,529,600 bits 
B Display mode (Color mode) 


VV ON ON ON ON ON ON ON ON V 


> . Full color mode: 16.7M-colors 
> ае mode: 16.7M-colors, 4096-colors, 8-colors 
B Interface 
> . 8-bits 80-series MPU interface 
» Serial peripheral interface (SPI) 
> J Dual serial peripheral interface (Dual-SPI) 
> МІРІ Display Serial Interface (1 clock and 2 data lane pairs) 
Ф Support 1lane/2lane (1lane: 500Mbps) 


€ Maximum total bit rate is 500Mbps of 2 data lanes 24-bit data format/ 360Mbps of 2 data 
lanes 18-bit data format/ 320Mbps of 2 data lanes 16-bit data format 


B Abundant color display and drawing functions 
> Programmable y-correction function for 16.7 million color display 
> Individual gamma correction setting for RGB dots 
> Partial display function 
ш Sunlight readable 
WB Control power IC by one-wire interface 
B  Onchip 
VREFPS/VREFNS voltage generator for panel voltage 
VGHR/VGLR voltage for gate control signal 
Internal oscillator for display clock 
Source output MUX 1-6 with 240ch source output pins 


VV VV ON 


Supports gate control signals to gate driver in the panel 

B Built-in OTP function to adjust panel setting 

ш Logic / interface power supply voltage VDDI = 1.65V ~ 3.3V 
B #8 Analog power supply voltage VDD = 2.7V ~ 3.6V 
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B — Output voltage levels 

Positive gate driver voltage range for VGHR: 3 ~ 10.5V 

Negative gate driver voltage range for VGLR: -2V ~ -15V 

VREFP5 panel voltage range : 0~5V 

VREFNGS panel voltage range : -0.5~-5V 

Step-up 1,2 output voltage range for AVDD: 4.5 ~ 6.5V, VOL: -3.5 ~ -5.0V 

ЩЕ high/low voltage range for VGMP: 2.0% ~ 6.0V (Max<=AVDD-0.5v) , VGSP: OV, 0.3% ~ 


VV VV ON V 


ш Package: COF/COG 
B Chip size evaluation : 8300um x 2360um(including scribe line) 
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ш Power Supply Specifications 


No. | Item Description 
1 Source Driver 240 pins (480 x RGB) 
2 gate control timing Level shift VGHR-VGLR 
5 Input Voltage VDDI 1.65 ~ 3.3V 
VCC Connect to VDDI or VDD(VCI) 
VDD 
(VDDA/VDDB/VDDR) ‚=н 
6 OLED drive voltages | AVDD 4.5V ~ 6.5V 
VGHR 3V ~ 10.5V 
VGLR -2V ~-15V 
VREFP5 OV ~ 5V 
VREFN5 -0.5V ~ -5V 
7 Internal step-up AVDD VCI x2.0(dual), x3.0(single) 
circuits 
VCL VCI x -1.0(dual), x-2.0(single) 
VGH VCI x2, x3, x4 
VGL VCI x-2, x-3, x-4 
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3. Block Diagram 


УСС 

VDDI 

VSSI 

VDDA, VDDB VDDR 
VSSA, VSSB, VSSR 
AVSS 

DVSS 


HSSI CLK P/N Г-И 51-5240 
HSSI DO P/N — Source Driver 
MIPI 
ddr on Interface 
: OTP OSC 


PSWAP 
i VSR L[10:1] 
| Gate level VSR [10:1] 
MCU e > shifter SW L[10:1] 
ст SPI us Timing ( VGHR/ VGLR) SW R[10:1] 


Voltage Gen DAUL SPI Register(IR) Controller 


MIPI VREF 


VSSAM lK—3 


VGSP, VGMP 


VGHR 
e | Regulator VGLR 
ue VREENS, VREFPS 
WRX. SCL —»| cd Lp} SRAM 
DCX ontroller 
SDI RDX 
SDO 


D[7 :0]IM— — — — — — DVDD 
TE! N— — — — — — Regulator DVDD 
TER —— — — — — 
Charge Pump 1 Charge Pump 2 Charge Pump3 &4 ——W OLED EN 
MTP PWRN—— ——H SWIRE 


É 
= 


HDA &—_ 


NITO/dTIO 
NCIO/dcIO 
ddAV 
NI£€O/dI£O 
NTED/dTED 
DA 
NISO/dISO 
"IDA 
NITO/d1YO N—jÀ 


Interface 
The RM67162 supports MIPI DSI interface. MIPI DSI can access both internal command and display data. 


Grayscale Voltage Generating Circuit 
Grayscale voltage generating circuit generates a drive voltage, which corresponds to grayscale level set in the 
ү correction register. The RM67162 displays 16.7M colors at the maximum. 


Power Supply Circuit 
The power supply circuit generates supply voltages to OLED panel, VGH, VGL. 


Timing Generating 
The timing controller generates timing signals for internal circuits such as the display timing. 


Oscillator 
The RM67162 incorporates RC oscillator circuit. The frame frequency is changeable by command settings. 


Panel Driver Circuit 


The OLED display driver circuit consists of 240 source drivers (81-9240). The gate signal consists of 
VSR R/L[1:10], SW R/L[1:10] and outputs either МОНА or VGLR level. 
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4. Pin Description 


4.1 Power Supply Pins 


Signal /O Function 
VDDB P | Power supply for DC/DC converter 
VDDB, VDDA and VDDR should be the same input voltage level 
VDDA Power supply for analog system 
VDDB, VDDA and VDDR should be the same input voltage level 
VDDR P | Power supply for regulator system 
VDDB, VDDA and VDDR should be the same input voltage level 
VDDI P | Power supply for interface system except MIPI interface 
VCC P | Power supply for DVDD regulator 
VSSB P | System ground for DC/DC converter 
VSSA P System ground for analog system 
VSSR P System ground for regulator system 
VSSAM P System ground for internal MIPI analog system 
VSSI P | System ground for interface system except MIPI interface 
DVSS P | System ground for internal digital system 
AVSS P | System ground for source OP system. 
MTP programming power supply pin (7.5V typical) 
SS 5 Must be left open or connected to DVSS in normal condition. 
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4.2 Interface Pins 


Signal ИО Function 


CSX | Chip select input рїп ("Low" enable) in 80-series MPU I/F and SPI I/F. 
If not used, please connect to VSSI. 


WRX : Writes strobe signal to write data when WRX is "Low" in 80-series MPU I/F. 
WRX SCL | SCL: A synchronous clock signal in SPI I/F. 
If not used, please connect to VSSI. 


Display data / command selection in 80-series MPU I/F and 4-wire SPI I/F. 
D/CX | D/CX = "0" : Command 

D/CX = "1" : Display data or Parameter 

If not used, please connect to VSSI. 


SDI: Serial input signal in SPI I/F. The data is input on the rising edge of the SCL signal. 
RDX : Reads strobe signal to write data when RDX is "Low" in 80-series MPU interface. 
If not used, please leave it Open. 


SDI RDX y/o 


Serial output signal in SPI I/F. The data is output on the rising/falling edge of the SCL signal. 
SDO О | Ifthe host places the SDI line into high-impedance state during the read interval, the SDI and 
SDO can be tied together. 

If not used, please open this pin. 


D[7:0] МО | 8-bit bi-directional data bus for 80-series MPU I/F and 8-bit input data bus for RGB I/F. 
These pins are not used for SPI, MIPI, please leave it Open. 
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4.3 MIPI Interface Pins 


Signal /О Function 
HSSI_CLK_P | -These pins are DSI-CLK+/- differential clock signals if МІРІ interface is used. 
HSSI CLK N -If not used, please connect these pins to VSSAM. 
Hes Dp МО | -These pins are DSI-D0+/- differential data signals if МІРІ interface is used. 
HSSI DO N -If not used, please connect these pins to VSSAM. 
Heer МО | -These pins are DSI-D1+/- differential data signals if МІРІ interface is used. 
HSSI D1 N -If not used, please connect these pins to VSSAM. 
Input pin to select HSSI 00/01 data lane sequence and polarity in high speed interface only. 
Pin Name | HSSI DO P | HSSI ро М ic ud ко HSSI D1 P | HSSI D1 N 
DSWAP-0 DSI DSI DSI DSI DSI DS 
PSWAP=0 00+ DO- CLK+ CLK- 01+ D1- 
DSWAP | DSWAP-0 DSI DSI DSI DS DSI DS 
PSWAP PSWAP=1 DO- ро+ CLK- CLK+ D1- Di« 
DSWAP-1 DSI DSI DSI DS DSI DS 
PSWAP=0 Di D1- CLK+ CLK- DO+ Do- 
DSWAP-1 DSI DSI DSI DS DSI DS 
FSWAFT D1- Dis CLK- CLK+ DO- D0« 


If not used, please connect to VSSI. 
NOTE: “1” = VDDI level, “0” = VSSI level. 
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4.4 Interface Logic Pins 


Signal /O Function 


RESX | This signal will reset the device and must be applied to properly initialize the chip. 
Signal is active low. 


Interface type selection. The connections of IM[1:0] which not shown in table are invalid. 


IM[1:0] Display Data Command 

IM[1:0] | 00 MIPI / 3-wire SPI MIPI / 3-wire SPI 
01 MIPI / 4-wire SPI MIPI / 4-wire SPI 
10 MIPI / Quad-SPI MIPI / Quad -SPI 
11 MCU 8-bit MCU 8-bit 


Boost mode selection pin. 


BSTM Mode 
BSTM l 2 PWR(VDDI, VCI) 
0 AVDD --> internal CP 


VCL  - internal CP 


1 Reserved 


TE О 
Tearing effect output pin to synchronize MCU to frame writing, activated by S/W command. 
When this pin is not activated, this pin is output low. 
TE1 o | If not used, please open this pin. 
SWIRE Swire protocol setting pin of Power IC, If not used, please open this pin. 
OLED EN 


Power IC enable control pin, If not used, please open this pin. 


NOTE: "1" = VDDI level, *0" = VSSI level. 
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4.5 Driver Output Pins (Pins for Panel) 


Signal /О Function 
51 ~ S240 О | Pixel electrode driving output. 
SDMY O | Dummy Source, leave it Open. 
VSR L[10:1] 
O | VSR control signals, Level shift output, (VGHR-VGLR) 
VSR R[10:1] 
SW L[10:1] 
O | VSR control signals, Level shift output, (VGHR-VGLR) 
SW R[10:1] 
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4.6 DC/DC Convert Pins 


Signal /O Function 


Output voltage from step-up circuit 1, generated from VDDB. 


AVDD (DDVDH) O Connect a capacitor for stabilization. 


Output voltage from step-up circuit 3, generated from VDDB. 


veL O Connect a capacitor for stabilization. 
VGH O Output voltage from step-up circuit 4. 
Connect a capacitor for stabilization. 
VGL О Output voltage from step-up circuit 5. 
Connect a capacitor for stabilization. 
C11P, C11N О Capacitor connection pins for the step-up circuit which generate AVDD. 
C12P, C12N Connect capacitor as requirement. When not in used, please open these pins. 
C31P, C31N lo Capacitor connection pins for the step-up circuit which generate VCL. 
C32P, C32N Connect capacitor as requirement. 
С41Р, CA1N IO Capacitor connection pins for the step-up circuit which generate. VGH. 
Connect capacitor as requirement. 
C51P, C51N IO Capacitor connection pins for the step-up circuit which generate VGL. 


Connect capacitor as requirement. 


Output voltage generated from VGH. LDO output used for panel voltage. 
VGHR O | Connect a capacitor for stabilization. 
When not in use, please open this pin. 


Output voltage generated from VGL: LDO output used for panel voltage. 
VGLR O | Connect a capacitor for stabilization. 
When not in use, please open this pin. 


Output voltage generated from AVDD: LDO output for positive gamma high voltage 


СИЕ O generator. 
VGSP О | Output voltage generated from AVDD. LDO output for positive gamma low voltage generator. 
VREF О Regulator output for internal reference voltage. 
Connect capacitor for stabilization. 
Regulator output for logic system power. 
irs O Connect a capacitor for stabilization. 
VREFP5 O | Regulator output for VREFP(0-5V) 
VREFN5 O | Regulator output for VREFP(-0.5~-5V) 
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4.7 Test Pins 
Signal /O Function 
пшн О | Test pin, not accessible to user. Must be left open. 
TEST1~3 ІО | Test pin, not accessible to user. Must be left open. 
TESTEN | Test pin, not accessible to user. Must be left open., Internal pull low 
EXTCLK | Test pin, not accessible to user. Must be left open. 
DUMMY | Dummy PAD, leave it open 
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5. Function Description 


5.1 Interface Type Selection 
Interface type selection. The connections of IM[1:0] which not shown in table are invalid. 


IM[1:0] Display Data Command 
00 MIPI / 3-wire SPI MIPI / 3-wire SPI 
01 MIPI / 4-wire SPI MIPI / 4-wire SPI 
10 MIPI / Quad -SPI MIPI / Quad -SPI 
11 MCU 8-bit MCU 8-bit 
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5.2 16-Bit Serial Interface 
5.2.1 Write Cycle and Sequence 


During a write cycle the host processor sends a single bit of data to the display module via the interface. The 
16-Bit SPI interface utilizes CSX, SCL and SDI and SDO signals. SCL is driven from high to low then pulled 
back to high during the write cycle. The host processor provides information during the write cycle while the 
display module reads the host processor information on the rising edge of SCL. 


During the write sequence the host processor writes one or more bytes of information to the display module 
via the interface. The write sequence is initiated when CSX is driven from high to low and ends when CSX is 
pulled high. Each byte is either nine or sixteen write cycles in length. If the optional DCX signal is used a byte 
is eight write cycles long. DCX is driven low while command information is on the interface and is pulled high 
when data is present. 


The 16-Bit SPI interface write command sequences are described in the following figure. 


R/W z0 
First Transmit D/CX 20 
П НЛ. =] 1 
CSX » 1st transmit : | 2nd transmit 
| Б Я P 8 bit > s 
І | 
scam) UL ELLELE) LA 
І І | 
SCL (falling) fX lv Iviviviviviviviviviviviviviviviv 
І l | 
SDI R/W D/CX. НЛ, 0 0 0 0 0 (|ADIS|ADI4|ADI3 ADI2|!ADII/ADIO| AD9 | AD8 | R/W |D/CX| НЛ, 
i i | 
! I | 
abe | EY | 
R/W = 
Second Transmit D/CX = 0 
1 HL =0 
n 


CSX 0! 3 
SCL (rising) Á | Á | Á А14 | АТАТА | (ИШ E" ALALALALA | A |4 | Á 
SCL GD vitaap WELNWIVIVIVIVIVIVIVIVIVIVIVIVIVITVI 


SDI AD8 {R/W [D/cx| aL | o [o0 [o | 0 | 0 [aD аре [арз Гара [арз | AD2] ADI [Abo [N/W [D/CX| H/L 
] | | 
SDO l | | 
! l Hi-z l 
R/W =0 
Third Transmit D/CX = 1 
НЛ. =0 ! ! 
а | > 
| 3rd transmit І 8 bit l 
CSX | m > 


SCL rising) Ж КТ КТК] КЕ 4 ra wean я я 
scl (fain 9 а Га Га Га Га га Га га Га га га Гага Гага Г. 
SDI [Eo RAW pcxjgL[ojo]o[o]jo | D7 | D6 | D5 | D4 | D3 | D2 [pi] ro | | 
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5.2.2 Read Cycle and Sequence 


During a read cycle the host processor reads a single bit of data from the display module via the interface. The 
16-Bit SPl interface utilizes CSX, SCL and DIN signals. SCL is driven from high to low then pulled back to high 
during the read cycle. The display module provides information during the read cycle while the host processor 
reads the display module information on the rising edge of SCL. 


During the read sequence the host processor reads one or more bytes of information from the display 
module via the interface. The read sequence is initiated when CSX is driven from high to low and ends when 
CSX is pulled high. Each byte is either nine or sixteen write cycles in length. If the optional DCX signal is used 
a byte is eight read cycles long. DCX is driven low while command information is on the interface and is pulled 
high when data is present. 


The 16-Bit SPI interface read command sequences are described in the following figure. 


R/W = 
First Transmit D/CX 20 
HL = | | 
езх —— |  Isttransmit » 8 bit pau transmit 
jus | I | 
SCL isin) LEE 
1 | 
SCL (falling) vivivivivivit Viv LEE ME ME ME ME, Viv Y 
| 
SDI Iyw]pcx[g.[o[o[o[o[o mE AD14|AD13|AD12|AD11|AD10| Apo ADS [R/W D/CX] НЛ, 
1 | 
l 
RUM Hiiz | 
R/W z0 
Second Transmit D/CX =0 
, HL 20 | | 
CSX 0 n 2nd transmit » 8 bit МЕ: апып 
- Ц | | 
Sch «зш Ж\К] АТ ЧЫТА КДК Кт Кт Кт ЕТЕТ 
І І 
SCL бав) 4 Гу Гу Г + 0 [vdelvrviviviviviviviviv vit 
SDI ADS TRI ]D/CX gL[o[o]po][oT]o {Ab7]AD6] ADS] AD4 [арз | AD2| Ар! | ADO [R/W D/CX] нл. 
1 1 
SDO | | | 
| l Hi-z І 
R/W = 
Third Transmit D/CX = i ! 
| HL 20 | | 
4 | | > Ath transmit 
csx | 3rd transmit а 8 bit - 
T | [ 
SCL (ыл) PL ALA LA LALA ra K1K14 FLF] 
1 | 
SCL atin TE Г Га Га Га Ге Ге Га Га Ге Ге Ге Га Ге Ге Геге. 
| 
SDI [a»[uw]ycxu.|o[o[o]|o][o | Hz | 
І | | 
SDO | | D7 [06 [05 | 4 [ps [p2 | Di | Do { H 


l Hi-z 
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5.3 3-wire/4-wire SPI Interface 
5.3.1 Write Cycle and Sequence 


During a write cycle the host processor sends a single bit of data to the display module via the interface. The 
3-wire/4-wire SPI interface utilizes CSX, SCL and SDA signals. SCL is driven from high to low then pulled back 
to high during the write cycle. The host processor provides information during the write cycle while the 
display module reads the host processor information on the rising edge of SCL. 


During the write sequence the host processor writes one or more bytes of information to the display module 
via the interface. The write sequence is initiated when CSX is driven from high to low and ends when CSX is 
pulled high. The 3-wire serial data contains DCX bit and a transmission byte. DCX bit is driven low while 
command information is on the interface and is pulled high when data is present. 


The 3-wire/4-wire SPI interface write command sequences are described in the following figure. 


3-wire SPI 
= D/CX = 0 1 D/CX 21 | 
l | 
І 
CSX p 9 bit ER 9 bit «i 
Т 1 
iss 1 
SCL (rising) IA TA LALA LS LE ТА | ККА LE LALA LE LE 
SDA D/CX| AD7 | AD6 | Ар5 | АРА | AD3 | AD2 | ADI | ADO |D/CX} D7 D6 D5 D4 D3 D2 D1 DO 
1 1 
1 
| | | 
| l | 
l | | 
1 
4-wire SPI 
! 1 
1 І 
CSX — a 8 bit AU 8 bit ip 
a 
SCL (ising) tA LALA LALA LALA 
SDA Ev AD6 | ADS AD4 | AD3 | AD2 | ADI АРО | D7 D6 | D5 D4 D3 D2 D1 DO | 
l | 
1 
DCX 
1 
l | 
| 
1 
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5.3.2 Read Cycle and Sequence 


During a read cycle the host processor reads a single bit of data from the display module via the interface. The 
3-wire/4-wire SPI interface utilizes CSX, SCL and SDA signals. SCL is driven from high to low then pulled 
back to high during the read cycle. The display module provides information during the read cycle while the 
host processor reads the display module information on the rising edge of SCL. 


During the read sequence the host processor reads one or more bytes of information from the display 
module via the interface. The read sequence is initiated when CSX is driven from high to low and ends when 
CSX is pulled high. The 3-wire serial data contains DCX bit and a transmission byte. DCX is driven low 
while command information is on the interface and is pulled high when data is present. 


The 3-wire/4-wire SPI interface read command sequences are described in the following figure. 


3-wire SPI (0Ah/0B/OCh/0Dh/OEh/0Fh/DAh/DBh/DCh) for 8 bit read 


|! D/CX 20 
CSX | 9 bit Ls 8 bit : — 
| [| 
SCL (rising) (ALA LALA LALA LALA LALA LALA LALA LE 14] 4] 
| І 
ea [DICK AD7 | AD6 | ADS | AD4 | AD3 | AD2 [АРІ | ADO Hi-Z | 
(input from host) 
SDA l | 
(output from driver) | Hi-Z рт | D6 [05 | D4 [0з | D2 | Di | ro [Hi-Z 
І І 
3-wire SPI (04h) for 24 bit read Dummy cycle 
! DICX =0 E 
[ 
CSX а 9 bit "uf 24 bit = 
| | | 
s І 
зс. шй | з з КККК] КККК _ сл 
| 
‚ЭРА [DICK AD7 | AD6 | ADS | AD4 | Арз | AD2 | ADI | ADO | Hi-Z 
(input from host) | | 
SDA | | 
(output from driver) | Hi-Z | D23 | D22 | D21 " D2 | Di | Do [|Hi-Z 
| | | | 
І 
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4-wire SPI (0Ah/0B/OCh/0Dh/O0Eh/0Fh/DAh/DBh/DCh) for 8 bit read 


| D/CX 20 | 
CX == 8 bit 8 bit = 
a T и 
| Ep | 
| 
SCL (rising) (ALE LALA LALA LE LALA LA LALA LE LALLA 
| 
DCX — | 
SDA | 
(input from host) AD7 | AD6 | ADS | AD4 | AD3 | AD2 | AD! | Apo! Hi-Z 
SDA | i | 
(output from driver) | Hi-Z D7 | D6 | D5 | D4 | D3 | D2 | n1 | ro [Hi-Z 
4-wire SPI (04h) for 24 bit read Dummy cycle 
L 
| D/CX =0 ja | 
| 
CSX —u« 8 bit - I 24 bit >! mm 
" | | T 
SCL isin) __ ALA LALA ALLELE күкүк _ 15414 
| | | 
DCX —31 
| 
| 
NE e [Арт AD6 | ADS | AD4 | AD3 | A2 [АРІ Abo| Hi-Z 
(input from host) | i | 
SDA | - АША. _ 
(output from driver) | Hi-Z D23 | D22 | D21 E D2 | Di | Do [Hi-Z 
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5.3.3 Break and Pause Sequence 


The host processor can break a read or write sequence by pulling the CSX signal high during a command or 


data byte. The display module shall reset its interface so it will be ready to receive the same byte when CSX 
is again driven low. 


The host processor can pause a read or write sequence by pulling the CSX signal high between command or 
data bytes. The display module shall wait for the host processor to drive CSX low before continuing the read 
or write sequence at the point where the sequence was paused. 


1. Middle of frame 


Parameter 2 
Command }- с тесе kepi -| Command 


оп {һе register 


2. Between frames 


Without break 


Ignored parameters 


; [ Р 
Stored to register | Stored to register | | on ће register 


With break наа 
puse ЖЕТПИ 

И агатеїег | 

Соттапа Parameter 1 > Parameter 2 Къ»! The old value is kept | 

| 

| 


Break 
Command 2 


Parameter for 
Command 2 


Break can be e.g. another command or noise pulse. 
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5.4 Display Serial Interface (DSI) 

DSI-compliant peripherals support either of two basic modes of operation: Command Mode and Video Mode. 
The mode definitions reflect the primary intended use of DSI for display interconnect, but are not intended to 
restrict DSI from operating in other applications. 


RM67162 is capable of both Command Mode operation and Video Mode operation. Command Mode refers to 
operation in which transactions primarily take the form of sending commands and data to a display module 
that incorporates a display controller. The display controller may include local registers and a frame buffer. 
Systems using Command Mode write to, and read from, the registers and frame buffer memory. The host 
processor indirectly controls activity at the peripheral by sending commands, parameters and data to the 
display controller. 


The host processor can also read display module status information or the contents of the frame memory. 
Command Mode operation requires a bidirectional interface. Video Mode refers to operation in which 
transfers from the host processor to the peripheral take the form of a real-time pixel stream. In normal 
operation, the display module relies on the host processor to provide image data at sufficient bandwidth to 
avoid flicker or other visible artifacts in the displayed image. Video information should only be transmitted 
using High Speed Mode. 


RM67162 Video Mode architectures also include a simple timing controller and partial frame buffer, used to 
maintain a partial-screen or lower-resolution image in standby or Low Power Mode. This permits the interface 
to reduce power consumption. 


RM67162 Configuration: 


Lane Pair MCU(Master) RM67162(Slave) 
Clock Lane Unidirectional Lane 

Clock only 
Data Lane 0 Bi-directional Lane 


Forward High-speed 
Bi-directional Escape Mode 
Bi-directional LPDT 

Data Lane 1 Unidirectional Lane 
Forward High-Speed 
Escape Mode 

No LPDT 
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5.3.1 DSI Protocol 


On the transmitter side of a DSI Link, parallel data, signal events, and commands are converted to packets. 
These packets are sent across the serial Link. The receiver side of a DSI Link performs the converse of the 
transmitter side, decomposing the packet into parallel data, signal events and commands. 


Lane Distribution Function 


single lane link 


Lane 0 


y 


e3 


Byte 1 


two lane link 


Lane 1 


two lane link 


Lane 0 Lane 1 


SerDes SerDes 
Byte 1 
Byte 2 Byte 3 


Lane Merging Function 


There are two kinds of packets, short packet and long packet. 


Short packet structure: 
LP-11: low power mode 
SoT: start of transmission 
DI: data identification 

Data 0, Data1: packet data 
ECC: error correction code 
EoT: End of Transmission 


K—— —— Packet Header— — y 


K—Packet Data) 


LP-11 


SoT 


DI 


Data 0 | Data 1 


ECC 


EoT 


LP-11 


Time 


single lane link 


Lane 0 


SerDes 
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DI structure: 
Virtual Channel: these two bits identify the data as directed to one of four virtual channels 
Data Type: It specifies the packet structure and packet format 
Virtual Channel (VC) Data Type (DT) 
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 


Long packet structure: 

LP-11: low power mode 

SoT: start of transmission 

DI: data identification 

Word Count: the number of data bytes of packet data 

ECC: error correction code 

Checksum: The 16-bit CRC generator to check packet data. If the calculated checksum of receiver are equal 
to the packet data, the packet data is correct. If the calculated checksum of receiver are not equal, the packet 
data are not correct. 


EoT: end of transmission 


Packet Header 


Word Data Data 


Time > 


Attachment is the exclusive property of Raydium and shall not be reproduced or copied or transformed to any other format without prior 
permission of Raydium. Please handle the information based on Non-Disclosure Agreement. 
Page26 


Raydium 


5.3.2 Processor to Peripheral Transactions 


Processor to Peripheral Direction Packet Data Types 


Data Type | Data Type | Description Packet 
binary Size 
01h 00 0001 Sync Event, V Sync Start Short 
11h 01 0001 Sync Event, V Sync End Short 
21h 10 0001 Sync Event, H Sync Start Short 
31h 11 0001 Sync Event, H Sync End Short 
08h 00 1000 End of Transmission packet (EoTp) Short 
02h 00 0010 Color Mode (CM) Off Command Short 
12h 01 0010 Color Mode (CM) On Command Short 
22h 10 0010 reserved Short 
32h 11 0010 reserved Short 
03h 00 0011 reserved Short 
13h 01 0011 Generic Short WRITE, 1 parameter Short 
23h 10 0011 Generic Short WRITE, 2 parameters Short 
04h 00 0100 reserved Short 
14h 01 0100 Generic READ, 1 parameter Short 
24h 10 0100 Generic READ, 2 parameters Short 
05h 00 0101 DCS Short WRITE, no parameters Short 
15h 01 0101 DCS Short WRITE, 1 parameter Short 
06h 00 0110 DCS READ, no parameters Short 
37h 11 0111 Set Maximum Return Packet Size Short 
09h 00 1001 Null Packet,.no data Long 
19h 01 1001 Blanking Packet, no data Long 
29h 10 1001 Generic Long Write Long 
39h 11 1001 DCS Long Write/write LUT Command Packet Long 
OEh 00 1110 Packed Pixel Stream, 16-bit RGB, 5-6-5 Format | Long 
1Eh 01 1110 Packed Pixel Stream, 18-bit RGB, 6-6-6 Format | Long 
2Eh 10 1110 Loosely Packed Pixel Stream, 18-bit RGB, 6-6-6 | Long 
Format 
3Eh 11 1110 Packed Pixel Stream, 24-bit RGB, 8-8-8 Format | Long 
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Sync Event, Data Type = xx 0001 

Sync Events are all short packets and time-accurately. They can perform like the start and end of sync pulses. 
To represent timing information as accurately as possible, a V Sync Start event represents the start of the 
VSA and also implies an Н Sync Start event for the first line of the VSA. Hence, a V Sync End event implies 
an H Sync Start event for the last line of the VSA. Sync events may be concatenated with blanking packets to 
convey inter-line timing accurately and avoid the overhead of switching between LPS and HS for every event. 
Note there is a power penalty for keeping the data line in HS mode. 


EoT packet 

This short packet is used to indicate the end of a high speed (HS) transmission. This packet will enhance 
overall syntem reliability. Although the main objective of the EoTp is to enhance robustness during HS 
transmission mode, RM67162 can detect and interpret arriving EoTps regardless of transmission mode (HS 
or LP modes) 


Color Mode Off / On Command 
They are short packet commands to switch video display module between normal display mode and low-color 
mode for power saving. 


Generic short write / read packet 
Generic Short WRITE command is a Short packet type for sending generic data to the peripheral. Generic 
READ request is a Short packet requesting data from the peripheral. 


DCS commands 

DCS short write command 

DCS short write command is used to write a single data byte command to display module. If there is a valid 
parameter byte, data type bit 4 shall be set to 1. If there is no valid parameter byte, data type bit 4 shall be set 
to О and the parameter byte shall be OOh. 


DCS read commands 
The commands are used to request data from s display module. 


DCS Long Write / write LUT command 
The commands are used to send larger blocks of data to a display module. 


Maximum return packet size 
This command specifies the maximum size of the payload in a long packet transmission from a display 
module to host processor. 


Null Packet 
This is a mechanism for keeping the data lane(s) in high speed mode while sending dummy data. 


Blanking Packet 

A Blanking packet is used to convey blanking timing information in a Long packet. The packet represents a 
period between active scan lines of a Video Mode display, where traditional display timing is provided from 
the host processor to the display module. The blanking period may have Sync Event packets interspersed 

between blanking segments. Blanking packets may contain arbitrary data as payload. 


Generic Long Write 
This is used to transmit arbitrary blocks of data from a host processor to a peripheral. 
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Packed Pixel Stream, 16-bit Format, Data Type: 00 1110 


The pixel format is five bits red, six bits green and five bits blue. The green component is split across two 
bytes. Within a color component, the LSB is sent first, the MSB last. 


1B 2B 1B 1B 1B 
f X fF X d 
© 
= 
= 
os} 
S 
DT 9 WC checksum 

8 
ed 
> 

| | | | 

B: byte, b: bit pne ф 
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Packet pixel stream, 18-bit format, Data Type: 01 1110 
The pixel format is six bits red, six bits green and six bits blue. Within a color component, the LSB is sent first, 
the MSB last. 


«—2B— 


DT 


checksum 


Virtual Channel 
= 
С) 


Pixel Pixe: PixellllPixe 
n-3 n-3 n-3 n-3 


time > 


Packet pixel stream, 18-bit format in three bytes, Data Type: 10 1110 
This is 18-bit pixel lossely packed format, each R, G or B color component is six bits but shifted to the upper 
bits of byte. 


<-1B—x— 1B—x—1B—> 


i 
\ / 
\ / 

4 


\ 
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Virtual Channel 


Attachment is the exclusive property of Raydium and shall not be reproduced or copied or transformed to any other format without prior 
permission of Raydium. Please handle the information based on Non-Disclosure Agreement. 
Page30 


Raydium 


Packet pixel stream, 24-bit format, Data Type: 11 1110 
The pixel format is eight bits red, eight bits green and eight bits blue. 


1B 2B IB, 1B IB, 1B 1B IB, 1B 2B 
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5.3.3 Peripheral-to-Processor LP Transmission 


All Command Mode systems require bidirectional capability for returning READ data, acknowledge, or error 
information to the host processor. Multi-Lane systems shall use Lane 0 for all peripheral-to-processor 
transmissions. Reverse-direction signaling shall only use low power mode transmission. 


Packet structure for peripheral-to-processor transaction is the same as for the processor-to-peripheral 
direction. For the processor-to-peripheral direction, two basic packet formats are the same as the 
peripheral-to-processor direction: Short and Long packet structure. BTA shall take place after every 
peripheral-to-processor transaction. This returns bus control to the host processor following the completion of 
the LP transmission from the peripheral. 


There are four basic types of peripheral-to-processor transactions. 


Tearing Effect: It is a Trigger message sent to convey display timing information to the host processor. 
Acknowledge: It is a Trigger Message sent when the current transmission, as well as all preceding 
transmissions since the last peripheral to host communication. 


Acknowledge and Error Report: It is a Short packet sent if any errors were detected in preceding 
transmissions from the host processor. 

Response to Read Request: It may be a Short or Long packet that returns data requested by the preceding 
READ command from the processor. 


Interpretation of processor-to-peripheral transactions with BTA asserted, and the expected responses, are as 
follows: 
Following a non-Read command: If no errors were detected, the peripheral shall respond with Acknowledge. 


Following a Read request: The peripheral shall.send the requested READ data if no errors were detected and 
stored since the last peripheral to host communication. 


Following a Read request: If only a single-bit ECC error was detected and corrected, the peripheral shall send 
the requested READ data in a Long or Short packet and a 4-byte Acknowledge and Error Report packet in the 
same LP transmission. 


Following a non-Read command: If only a single-bit ECC error was detected and corrected, the peripheral 
shall respond to BTA by sending a 4-byte Acknowledge and Error Report packet. 


Following a Read request: If multi-bit ECC errors were detected and not corrected, the peripheral shall send a 
4-byte Acknowledge and Error Report packet without sending Read data. 


Following a non-Read command: If multi-bit ECC errors were detected and not corrected, the peripheral shall 
not execute the command, and shall send a 4-byte Acknowledge and Error Report packet. 


Following any command: If SoT Error, SoT Sync Error, the VC of DSI or the ID of DSI Invalid or DSI protocol 
violation was detected, or the DSI command was not recognized, the peripheral shall send a 4-byte 
Acknowledge and Error Report response. 


Following any command: If EoT Sync Error or LP Transmit Sync Error is detected, or a checksum error is 
detected in the payload, the peripheral shall send a 4-byte Acknowledge and Error Report packet. 
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5.3.4 Error Report Format 
The following table shows the bit assignment for all error report. 


Bit Description 


0 SoT Error 


— 


SoT Sync Error 


EoT Sync Error 


Escape Mode Entry Command Error 


Low-Power Transmit Sync Error 


HS Receive Timeout Error 


False Control Error 


Reserved 


ECC Error, single-bit (detected and corrected) 


«|o мој ол Бог 


ECC Error, multi-bit (detected, not corrected) 


— 
e 


Checksum Error (Long packet only) 


— 
— 


DSI Data Type Not Recognized 


— 
N 


DSI VC ID Invalid 


— 
Co 


reserved 


— 
AR 


reserved 


— 
сл 


reserved 
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5.3.5 Peripheral-to-Processor Transaction — Detail Format Description 
The following list is the complete set of peripheral-to-processor data types. 


Data Data О Packet 
type, type Description ; 

і size 
hex binary 
02h 00 0010 | Acknowledge and error report short 
08h 00 1000 | reserved short 
1th 010001 | GEN short read reponse, 1byte returned short 
12h 010010 | GEN short read reponse, 2bytes returned short 
1Ah 01 1010 | Generic long read reponse long 
1Ch 011100 | DCS long read reponse long 
21h 100001 | DCS short read reponse, 1byte returned short 
22h 100010 | DCS short read reponse, 2bytes returned short 


Acknowledge and error report: It is sent with BTA asserted when a reportable error is detected in the 
preceding, or earlier, transmission from the host processor. 


Generic Short Read Response: This is the short-packet response to Generic READ Request. Packet 
composition is the Data Identifier (DI) byte, two bytes of payload data and an ECC byte. If the command itself 
is possibly corrupt, due to an uncorrectable ECC error, SoT or SoT Sync error, the requested READ data 
packet shall not be sent and only the Acknowledge and Error Report packet shall be sent. 


Generic long read reponse: This is the long-packet response to Generic READ Request. Packet composition 
is DI followed by a two-byte Word Count, an ECC byte, N bytes of payload, and a two-byte Checksum. If the 
command itself is possibly corrupt, due to an uncorrectable ECC error, SoT or SoT Sync error, the requested 
READ data packet shall not be sent and only the Acknowledge and Error Report packet shall be sent. 


DCS long read reponse: This is a Long packet response to DCS Read Request. Packet composition is DI 
followed by a two-byte Word Count, an ECC byte, N bytes of payload, and a two-byte Checksum. If the DCS 
command itself is possibly corrupt, due to uncorrectable ECC error, SoT or SoT Sync error, the requested 
READ data packet shall not be sent and only the Acknowledge and Error Report packet shall be sent. 


DCS short read reponse: This is the short-packet response to DCS Read Request. Packet composition is DI, 
two bytes of payload data and an ECC byte. If the command itself is possibly corrupt, due to an uncorrectable 
ECC error, SoT.or SoT Sync error, the requested READ data packet shall not be sent and only the 
Acknowledge and Error Report packet shall be sent. 
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5.3.6 DSI Video Mode Interface Timing 


t. * (VSA + VBP + МАСТ + VFP) 
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5.3.7 Error Correction Code (ECC) 


ECC shall always be generated and appended in the Packet Header from the host processor. Peripherals with 
Bidirectional Links shall also generate and send ECC. 


The number of parity or error check bits required is given by the Hamming rule, which uses parity to correct a 
single-bit error or detect a two-bit error, but are not capable of doing both simultaneously. DSI uses 
Hamming-modified codes where an extra parity bit is used to support both single error correction as well as 
two-bit error detection. 


Since Packet Headers are fixed at four bytes (twenty-four data bits and eight ECC bits), P6 and P7 of the ECC 
byte are unused and shall be set to zero by the transmitter. The receiver shall ignore P6 and P7 and set both 
bits to zero before processing ECC. 


The parity bits of ECC are defined as below: 

P720 

P6-0 

P5 = D10^D11^D12^D13^D14^D15^D16^D17^D18^D19^D21^D22^D23 
P4 = DA^D5^D6^D7^D8^D9^D16^D17^D18^D19^D20^D22^D23 

P3 = D1^D2^D3^D7^D8^D9^D13^D14^D15^D19^D20^D21^D23 

P2 = D0^D2^D3^D5^D6^D9^D11^D12^D15^D18^D20^D21^D22 

P1 = DO^D1^D3^D4^D6^D8^D10^D12^D14^D17^D20^D21^D22^D23 
PO = D0^D1^D2^D4^D5^D7^D10^D11^D13^D16^D20^D21^D22^D23 


The table below shows a compact way to specify the encoding of parity and decoding of syndromes. 


ECC Parity Generation Rules: 


Data Bit | P7 P6 
0 0 0 
1 0 0 
2 0 0 
3 0 0 
4 0 0 
5 0 0 
6 0 0 
7 0 0 
8 0 0 
9 0 0 
10 0 0 
11 0 0 
12 0 0 
13 0 0 
14 0 0 
15 0 0 
16 0 0 
17 0 0 
18 0 0 
19 0 0 
20 0 0 
21 0 0 
22 0 0 
23 0 0 
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5.3.8 Notice 
1. We recommend users to stay in STOP state for 500ns when switching from LPDT to HSDT. 
2. We recommend users to adopt EoTp to enhance overall robustness of the system during HSDT. 
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5.5 Tearing Effect Output 

The tearing effect output line supplies to the HOST a panel synchronization signal. This signal can be enabled 
or disabled by the set tear off (34h) and set tear on (35h) commands. The mode of the tearing effect signal 
is defined by the parameter of the set tear. on (35h) and set tear scanline(44h) commands. The signal can 
be used by the HOST to synchronize internal VSYNC when displaying video images. 


5.4.1 Tearing Effect Line Mode 


Mode 1, the tearing effect output signal consist of V-sync information only: 
tvdl tvdh 


tvdh = The LCD display is not updated from the frame memory. 
ма! = The LCD display is updated from the frame memory. 


Mode 2, the tearing effect output signal consist of V-sync and H-sync information: 


Invisible 1st 
Line Line 


thdh = The LCD display is not updated from the frame memory. 
thdl = The LCD display is updated from the frame memory. 


| ine 


Mode 3, this mode turn on the tearing effect output signal when veriga SCA cas line N. 


8 


N = The N-th scanning line which set by register N[15:0] of command STESL(44h). 
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Bottom Line | | 


1% Line 


2" Line 


TE (mode 2) 


TE (mode 1) | 5 | 


Note. During Sleep In mode, the tearing effect output signal is active low. 
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5.4.2 Tearing Effect Line Timing 


The tearing effect signal is described as below: 


Vertical Timing 


Horizontal Timing 


AC characteristics of Tearing Effect Signal (Frame Rate = 60.5Hz) 


Symbol Parameter Тур. Unit Description 
ма! Vertical timing low duration 1*frame time- tvdh 
tvdh Vertical timing high duration tvdh =V Porch time if STS[15:0]=0. 


tvdh =31* line time if STS[15:0] not equal to 0. 


thdl Horizontal timing low duration 1* line time- 32*PCLK 
thdh Horizontal timing high duration 1.45 us — 32*PCLK 


Notes: 


1. The timings apply when MADCTL B4=0 and B4=1 
2. The signal's rise and fall times (tf, tr) are stipulated to be equal to or less than 15ns. 


The Tearing Effect Output Line is fed back to the HOST and should be used as shown below to avoid tearing effect: 


The Tearing Effect output line supplies to the HOST a panel synchronization signal. This signal can be enabled or 
disabled by the set tear off(34h), set tear on(35h) commands. The mode of the Tearing Effect Signal is defined by 
the Parameter of the Tearing Effect Line On command. The signal can be used by the HOST to synchronize internal 
VSYNC when displaying video images. 


TEON (35h) [TELOM (35h, 1? bit) ITE signal Output 


0 GND 
1 0 ТЕ (Моде 1) 
1 1 TE (Mode 2) 
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6. Command 


6.1 Command List 


Command d Default 
W/R Function D7 D6 D5 D4 D3 D2 D1 DO MTP 

Page | Add. Para. (hex) 
см0 | 00h - w |МОР No Argument - - 
CMD1| 01h - W |Software reset No Argument - - 
CMD1| 04h | 1st 1D1[7:0] 00h - 
смрот | o4h | 2na | в |Read display identification 1р2[7:0] 80h - 
CMD1 | 04h | 3rd 1D3[7:0] 00h - 
смо! оѕһ | - в ня of the errors P[7:0] 00h - 
CMD1|0Ah | 1st В |Read display power mode BSTON IDMON PTLON SLPOUT NORON DISPON = S 08h - 
CMD1|0Bh | 1st R |Read display MADCTR MY MX MV ML RGB - RSMX RSMY 00h - 
СМ01 | ОСһ | 1st | В |Read display pixel format - 1 1 1 Е IFPF2 IFPF1 IFPFO 77h - 
CMD1|0Dh | 1st R |Read display image mode 0 0 INVON ALLPON | ALLPOFF 0 0 0 00h - 
СМО1|0Еһ | 1st В |Read display signal mode TEON M 0 0 0 0 0 ERR 00h - 
cmD1| oFh | 1st | m |Read display self-diagnostic | — 0 0 0 0 0 o (e 0% |. 
CMD1| 10h - W |Sleep-in No Argument - - 
CMD1| 11h - W |Sleep-out No Argument - - 
CMD1| 12h - W |Partial display mode on No Argument - - 
CMD1 | 13h - W |Normal display mode on No Argument - - 
CMD1| 20h - W jDisplay inversion off No Argument - - 
CMD1| 21h - W jDisplay inversion on No Argument - - 
CMD1| 22h - W |AII pixel off No Argument - - 
CMD1 | 23h - W [All pixel on No Argument - - 
CMD1| 28h - W jDisplay off No Argument - - 
CMD1 | 29h - Ww jDisplay оп No Argument - - 
CMD1 151 | W SC[9:8] 00h - 
CMD1 2nd| W SC[7:0] 00h - 

2Ah Set column start address 
CMD1 3rd | W EC[9:8] Oth - 
CMD1 4th | W EC[7:0] 8Fh - 
CMD1 1st | W SP[9:8] 00h - 
CMD1 2nd | W SP[7:0] 00h - 

2Bh Set row start address 
CMD1 3rd | W EP[9:8] 01h - 
CMD1 4th | W EP[7:0] 8Fh - 
CMD1|2Ch| - W |Memory write No Argument - - 
СМ01 | 2Eh - W |Memory read No Argument - - 
CMD1 ist | W SR[9:8] 00h - 
CMD1 2nd | W SR[7:0] 00h - 

30h Partial area 
CMD1 3rd | W ER[9:8] Oth - 
CMD1 4th | W ER[7:0] 8Fh - 
CMD1 ist | W PSC[9:8] 00h - 
CMD1 2nd | W PSC[7:0] 00h - 
CHDI 31h Bra w Vertical partial area PEC[9:8] Tih - 
CMD1 4th | W PEC[7:0] 8Fh - 
CMD1 | 34h - W |Tearing effect line off No Argument - - 
CMD1| 35h - W |Tearing effect line on 0 0 0 0 0 0 TE M TELOM 00h - 
CMD1| 36h - W |Ѕсап direction control MADCTR[7:0] 00h - 
CMD1| 38h - W jidle mode off No Argument - - 
CMD1 | 39h - W |Enter idle mode No Argument - - 
CMD1|3Ah| - W Interface Pixel Format 0 1 1 1 0 IFPF[2] IFPF[1] IFPF[0] 77h - 
CMD1|3Ch| - W |Memory Continuous Write No Argument - - 
СМ01 | ЗЕҺһ | - W |Метогу Continuous Read No Argument - - 
CMD1| 44h | ist | № _ |Set tear scan-line STS[15:8] 00h - 
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CMD1 2nd | W STS[7:0] 00h - 
CMD1 1st R GTS[15:8] 00h - 
45h Get scan line 
CMD1 2nd | R GTS[7:0] 00h - 
CMD1|4Fh| - W |Deep standby 0 0 0 0 0 0 0 DSTB 00h - 
CMD1 | 51h - W |Write display brightness DBV[7:0] FFh - 
CMD1 | 52h - В |Read display brightness DBV[7:0] FFh - 
CMD1 | 53h - W |Write CTRL display 0 0 BCTRL 0 DD 0 0 0 28h - 
CMD1 | 54h - R |Read CTRL display 0 0 BCTRL 0 DD 0 0 0 28h - 
CMDi|58h| - | W |Setcolor enhancement 0 0 0 0 0 зів Ем [SLR LEVE|SLR ГЕМЕ. oon | - 
CMD1|59h| - | в |Read color enhancement 0 0 0 0 0 ѕін EN |SERTEVESLR ГЕМЕ. gon | - 
CMD1|5Ah  - W [Set color enhancementi inh cue ui b NES um d cun TUE i ЛЫЙ Shen. 00h E 
смр1|5вһ| - R Read color enhancement1 iind ua TUNES. E i te ud cd as B. “ 00h - 
CMD1 1st R SID[7:0] DOh - 
CMD1 2nd | R SID[15:8] 01h - 
CMD1 | A1h | 3rd В |Read DDB MID[7:0] 80h - 
CMD1 4th R MID[15:8] 90h - 
CMD1 5th R 1 1 1 1 1 1 1 1 FFh - 
CMD1 1st R SID[7:0] DOh - 
CMD1 2nd | R SID[15:8] 01h - 
СМ01 | A8h | 3rd В |Веаа DDB Continuous MID[7:0] 80h - 
CMD1 4th R MID[15:8] 90h - 
CMD1 5th R 1 1 1 1 1 1 1 1 FFh - 
CMD1|AAh| - В |Read first checksum FCS[7:0] 00h - 
CMD1|AFh| - В |Read continuous checksum CCS[7:0] 00h - 
C2h Set DSI Mode 0 0 0 0 0 0 DM1 DMO 00h - 
C4h Set DSPI Mode 0 NELLE. uuu о 0 0 ОЅРІ ЕМ | ooh | - 
CMDi|DAh! - | P |Read display identification pro са - 
CMD1|DBh| - В jinformation 1D2[7:0] 80h - 
CMD1|DCh| - R Che samo as gan) 1D3[7:0] 00h - 
CMD1|FEh| - W |Write CMD mode page 0 0 [U 0 CMD Page[3:0] 00h - 
CMD1|FFh| - R |Read CMD page Status 0 0 0 0 CMD Status[3:0] 00h - 
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6.2 Command Description 


NOP (0000h) 
0000H NOP (No Operation) 
Address 
Inst/Para | R/W D15-8 D7 | D6 | D5 | D4 | D3 | D2 | D1 DO | HEX 
MIPI Other 
NOP W 00h | 0000h No Argument 
Description This command is an empty command; it does not have any effect on the display module. 
р X = Don't care. 
Restriction None 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Normal Mode On, Idle Mode On, Sleep Out | Yes 
Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Register Partial Mode On, Idle Mode On, Sleep Out | Yes 
Availability 
Sleep In Yes 
Status Default Value 
Power On Sequence N/A 
SW Reset N/A 
ПЕШ HW Reset N/A 
Flow Chart None 
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SWRESET(0100h) : Software Reset 


0100H SWRESET(Software Reset) 
Address 
Inst/Para | R/W D15-8 D7 | D6 | D5 | D4 | D3 | рг | D1 DO | HEX 
MIPI | Other 
swREsET W 01h 0100h No Argument 


Description 


When the Software Reset command is written, it causes software reset. It resets the commands and 
parameters to their S/W Reset default values. (See default tables in each command description.) 


Restriction 


Software Reset Command cannot be sent during Sleep Out sequence. 
Any new command cannot be sent for 10-frame period until the RM67162 enters Sleep-In mode. Do 
not send any command. 


to S/W Default 
Value 


Sleep In Mode 


Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence N/A 
aut SW Reset N/A 
HW Reset N/A 
SWRESET (01h) pues Legend -----5 
Display whole blank 
screen i 
Flow Chart Set Commands 


Sequential 
transfer 


a D ly te Fm 
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RDDID(0400h~0402h) : Read Display ID 


0400H RDDID 
Address 
Inst/Para | R/W MIPI T Other D15-8 D7 | D6 | D5 | D4 | D3 | рг | D1 DO | HEX 
0400h x 1017 | ID16 | ID15 |1014 | ID13 |1012 | ID11 | ID10 00 
RDDID R 04h 0401h X ID27 | ID26 | ID25 |1024 | ID23 |1022 | ID21 | ID20 80 
0402h X 1037 | ID36 | ID35 | ID34 | ID33 |1032 | ID31 | ID30 00 


Description 


The 1° parameter (ID1): the Module's manufacture ID 
The 2" parameter (ID2): the Module/driver version ID 
The 3" parameter (103): the Module/driver ID 
Note: Commands RDID1/2/3 (DAh/DBh/DCh) read data correspond to the parameter 1, 2, 3 of 
command 04h, respectively. 


Send 2nd parameter 
ID2[7:0] 

Send 3rd parameter 
ID3[7:0] 


Restriction | 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Normal Mode On, Idle Mode On, Sleep Out | Yes 
Register 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Default Value 
cune After MTP Before MTP 
Default Power On Sequence | MTP value ID1-00h / ID2=80h / ID3=00h 
SW Reset MTP value 1D1=00h / ID2=80h / ID3=00h 
HW Reset MTP value 1D1=00h / ID2=80h / ID3=00h 
RDDID (Mh [| | | | »m----- Legend ` 
' 
Send 1st parameter 
ID1[7:0] Parameter 
Flow Chart 
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RDNUMED(0500h) : Read Number of Errors on DSI 


0500H RDNUMED 
Address 
Inst/Para | R/W MIPI T Other D15-8 D7 | D6 | D5 | D4 | D3 | D2 | D1 DO | HEX 
RDNUMED| R | 05h | 0500h x D7 | D6 | DS | D4 | D3 | D2 | D1 | DO | ọọ 
The first parameter is telling a number of the parity errors on DSI. The more detailed description of 
the bits is below. 
D[6..0] bits are telling a number of the parity errors. 
Description D[7] is set to “1” if there is overflow with D[6..0] bits. 
D[7..0] bits are set to “0”< (as well as RDDSM(OEh)'s DO are set "0" at the same time) after there is 
sent the first parameter information (2 The read function is completed). 
This command is used for МІРІ DSI only. It is no function for others interface operation. 
Restriction 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence 00h 
Default 
SW Reset 00h 
HW Reset 00h 
RDDID (05h) г ЗЕ Legend 1 
I I 
| | | 
| Parameter 7 
Send 1st parameter ' ! 
Flow Chart I раву Су! 
| | 
I [] 
I I 
RDDSM(0Eh) sDO= ‘0’ 
Sequentia 
' transfer ' 
1 I 
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RDDPM (0A00h) : Read Display Power Mode 


0A00H RDDPM (Read Display Power Mode) 
Address 
Inst/Para R/W 015-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX 
MIPI | Other 
RDDPM R OAh |0AO00h xX D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO 08 
|This command indicates the current status of the display as described in the table below: 
Bit | Symbol | Description Comment 
D7 BSTON Booster Voltage Status B ed 
ров |IDMON | Idle Mode On/Off do M d OR 
u D5 | PTLON | Partial Mode On/Off ee an 
Description are Si =O t е 
D4 | SLPON Sleep In/Out hm Sleep y , 
Display Normal Mode ‘1’ = Normal Display, 
03 | NORON | On/off ‘0’ = Partial Display 
D2 | DISON Display On/Off dd qnn en 
D1 Reserved 0 
DO Reserved 0 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence 08h 
Default 
SW Reset 08h 
HW Reset 08h 
Serial I/F Mode Parallel I/F Mode — .— |  ,. ............-. 
i Legend | 
RDDPM (0Ah) RDDPM (0Ah) | [Гло] | 
| : 
NOMINUM ENGINES aec Host | | 
Flow Chart | i 
Send D[7:0] | 8 ' 
Sequential 
transfer 
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RDDMADCTR (0B00h): Read Display MADCTR 


овоон RDDMADCTR (Read Display MADCTR) 
Address 
Inst/Para R/W 015-8 | 07 | 06 | D5 | D4 | D3 | D2 | D1 | DO HEX 
MIPI | Other 
RDDMADCTR | R OBh 0800! x | D7 | D6 | D5 | D4 | D3 | рг | D1 | Do |00 
[This command indicates the current status of the display as described in the table below: 
Bit Symbol Description Comment 
Row Address 0: Increasing in vertical 
D7 MY | NC Р 
Increment 1: Decreasing in vertical 
D6 MX Column Address 0: Increasing in horizontal 
Increment 1: Increasing in horizontal 
0: Row/column exchange 
Description D5 MV Row/Column Order (MV) 1: Normal 
А 0: LCD Refresh Тор to Bottom 
D4 ML Vertical Refresh Order 1: LCD Refresh Bottom to Top 
D3 RGB RGB/BGR Order '1 =BGR, "O"-RGB 
D2 Reserved 0 
: , '0' = Normal display(36H-D1-'0') 
D1 RSMX Horizontal Flip 4 = Flipped display(36H-D1="1’) 
: : '0' = Normal display(36H-D0-'0' 
Dy Remy Меса Pp 1' = Flipped display(36H-D0="1’) 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence 00h 
Default 
SW Reset 00h 
HW Reset 00h 
_ Legend! 
Serial I/F Mode Parallel I/F Mode І 
| | 
RDDMADCTR (0Bh) RDDMADCTR (0Bh) 
Host ' | 
КОКТО И, —————————————— Ó— ——— M Diver 
Flow Chart Send D[7:0] Dummy Read 
Sequential 
! transfer i 
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RDDCOLMOD (0CO00h): Read Display Pixel Format 


0CO0H RDDCOLMOD (Read Display Pixel Format) 
Address 
Inst/P R D15- D7 | D D DA | D D2 | D1 | DO | HEX 
nst/Para AN MIPI Other 5-8 6 5 3 
RDDCOLMOD| R OCh |0C00h x 0 1 1 1 О jFrPF[g]IFPF[1]IFPF[O] 77 


This command indicates the current status of the display as described in the table below: 


Bit Symbol Description Comment 

D2 IFPF[2] '001' = SPI 1-1-1 / pixel, 

D1 IFPF[1] DBI Pixel '010' = SPI 3-3-2 / pixel, 
Format(Control 011' = SPI 256 Gray / pixel, 


‘101’ = 16-bits / pixel, 
Description DO |IFPF[0] Interface Color ‘110’ = 18-bits / pixel, 
Format) 411' = 24-bits / pixel, 
others are no define 


Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence 77h 
Default 
SW Reset 77h 
HW Reset 77h 


Serial I/F Mode Parallel I/F Mode 
| 
RDDCOLMOD (0Ch) RDDCOLMOD (0Ch) 
Host 


Driver 


Send D[7:0 


Sequential 
transfer 


Se tr ONU Ema NR 
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RDDIM (0D00h): Read Display Image Mode 


ороон RDDIM (Read Display Image Mode) 
Address 
Inst/Para R/W D15-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX 
MIPI | Other 
RDDIM R ODh | ODOOh x D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | 00 
Тһе display module returns the display image mode status. 
Bit | Symbol Description Comment 
D7 Reserved ‘0’ 
D6 Reserved ‘0’ 
; “1” = Inversion is On, 
үн D5 INVON Inversion On/Off “o” = Inversion is Off 
; '0' = Normal display 
D4 ALLON All Pixel On 4’ = White display 
: ‘0’ = Normal display 
03 | ALLOFF All Pixel Off ' = Black display 
So. Reserved '000' 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence 00h 
Default 
SW Reset 00h 
HW Reset 00h 
TEES Legend | 
Serial I/F Mode Parallel I/F Mode ! ! 
| 
RDDIM (0Dh) RDDIM (O0Dh) 
ITEM ШИЕЛИ Егет ЕЗИНИН Host i | 
| 
i Sequential 
І transfer 
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RDDSM (0E00h): Read Display Signal Mode 


ОЕООН RDDSM (Read Display Signal Mode) 


Address 
Inst/Para R/W 015-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO | HEX 
MIPI Other 


RDDSM R OEh | OEO0h x D7 | D6 | D5 | D4 | D3 | D2 | D1 DO 00 


The display module returns the Display Signal Mode. 


Bit | Symbol Description Comment 
Tearing Effect Line "T PU 
D7 TEON On/Off 1” = On, “0” = Off 
Tearing effect line "0" = model, 
D6 TELOM mode “1” = mode2 
m D5 Reserved ‘0’ 
Description D4 Reserved ‘0’ 
D3 Reserved ‘0’ 
D2 Reserved ‘0’ 
D1 Reserved ‘0’ 
‘0’ = No Error 
DO Erroron DSI | Error on DSI “1 тог 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Default Power On Sequence 00h 
SW Reset 00h 
HW Reset 00h 


Serial I/F Mode Parallel I/F Mode 
| 


RDDSM (0Eh) 


RDDSM (0Eh) 


Host 


Driver 
Flow Chart Send D[7:0] 


Sequential 
transfer 


Rese ee 
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RDDSDR (0F00h): Read Display Self-Diagnostic Result 


Send D[7:0] 


OFOOH RDDSDR (Read Display Self-Diagnostic Result) 
Address 
Inst/Para R/W 015-8| 07 | D6 | D5 | D4 | D3 | D2 | D1 DO HEX 
МІРІ Other 
RDDSDR А |OFhjOFOO0h| x 0 0 0 0 0 0 0 checksum_comp 00 
Тһе display module returns the self-diagnostic results following a Sleep Out command. 
Bit Symbol Description Comment 
DO Reserved | checksum comp ‘0’ 
Description 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence 00h 
Default 
SW Reset 00h 
HW Reset 00h 
NN Legend 
Serial I/F Mode Parallel I/F Mode ! 
! 
RDDSDR (0Fh) RDDSTR (0Fh) 
MEME Host 


Sequential 
transfer 


DUCI жайа ирер cM: 
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Raydium 


SLPIN (1000h): Sleep In 


1000H SLPIN (Sleep In) 
Address 
Inst/Para | R/W 015-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO HEX 
MIPI | Other 
SLPIN үү 10h | 1000h No Argument 


[This command causes the display module to enter the minimum power consumption mode. 
In this mode the DC/DC converter is stopped, Internal display oscillator is stopped, and panel 
scanning is stopped. The control Interface such as registers is still working and keeps its 
values. 

Description 
After Sleep in command, user can send PCLK, HS and VS information on RGB I/F for blank 
display and this information is valid during 2 frames if there is used Normal Mode On in Sleep 
Out-mode. 

There is used an internal oscillator for blank display. 


[This command has no effect when the display module is already in Sleep mode. 

Sleep In Mode can only be exit by the Sleep Out Command (11h). 

It must wait 5msec before sending next command for the supply voltages and clock circuits to 
stabilize. 

It must wait 120msec after sending Sleep Out command (when in Sleep In Mode) before 
Sleep In command can be sent. 


Restriction 


Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence Sleep In Mode 
Default 
e SW Reset Sleep In Mode 
HW Reset Sleep In Mode 
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SPLIN (10h) 


Display whole blank 
screen (Automatic No 
effect to DISP 
ON/OFF Command) 


Drain charge 
from panel 


Stop 
DC/DC 
Converter 


Flow Chart Stop 


Internal 
Oscillator 


Sequential 
transfer 


Sleep In Mode 
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SLPOUT (1100h): Sleep Out 


1100H SLPOUT (Sleep Out) 
Address 
Inst/Para R/W MIPI T Other 015-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX 
SLPOUT W 11h 1100h No Argument 
This command causes the display module to exit Sleep mode. All blocks inside the display 

Description module are enabled. The host processor sends PCLK, HS and VS information to display 
modules two frames before this command is sent when the display module is in Normal Mode. 
This command shall not cause any visible effect on the display device when the display module 
is not in Sleep mode. The host processor must wait five milliseconds after sending this 
command before sending another command. This delay allows the supply voltages and clock 
circuits to stabilize. 

Restriction The host processor must wait 120 milliseconds after sending a Sleep Out command before 
sending a Sleep-In command. The display module loads the display module's default values to 
the registers when exiting the Sleep mode. There shall not be any abnormal visual effect on the 
display device when loading the registers if the factory default and register values are the same 
or when the display module is not in Sleep mode. The display module runs the self-diagnostic 
functions after this command is received. 

Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence Sleep In Mode 
Default 
SW Reset Sleep In Mode 
HW Reset Sleep In Mode 


Attachment is the exclusive property of Raydium and shall not be reproduced or copied or transformed to any other format without prior 
permission of Raydium. Please handle the information based on Non-Disclosure Agreement. 


Page55 


Raydium 


SLPOUT (11h) 


Start Internal 
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Converter 
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screen for 2 frames 
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PTLON (1200h): Partial Display Mode On 


1200H PTLON (Partial Display Mode On) 
Address 
Inst/Para R/W D15-8| D7 | D6 D5 D4 | D3 D2 D1 DO HEX 
MIPI | Other 
PTLON W 12h |1200h No Argument 
[This command causes the display module to enter the Partial Display Mode. The Partial 
Display Mode window is described by the Partial Area (30h) command. 
Beserbftan |To leave Partial Display Mode, the Normal Display Mode On (13h) command should be 
р Written. The host processor continues to send PCLK, HS and VS information to display 
modules for two frames after this command is sent when the display module is in Normal 
Display Mode. 
Restriction [This command has no effect when Partial Display Mode is already active. 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Default Power On Sequence Normal display mode On 
SW Reset Normal display mode On 
HW Reset Normal display mode On 
Flow Chart Refer to Partial Area (30h) 
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NORON (1300h): Normal Display Mode On 


1300H NORON (Normal Display Mode On) 
Address 
Inst/Para R/W МРГ | Other D15-8 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX 
NORON W 13h |1300h No Argument 


[This command causes the display module to enter the Normal mode. Normal Mode is defined 
as Partial Display mode. 

Description |The host processor sends PCLK, HS and VS information to Type 2 display modules two 
frames before this command is sent when the display module is in Partial Display Mode. 


Restriction [This command has no effect when Normal Display mode is already active. 


Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Default Power On Sequence Normal Display Mode On 
SW Reset Normal Display Mode On 
HW Reset Normal Display Mode On 


Flow Chart Refer to the description of Partial Area (3000h) 
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INVOFF (2000H): Display Inversion Off 


2000H INVOFF (Display Inversion Off) 

Address 
Inst/Para R/W MIP! Other D15-8 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX 
INVOFF W | 20h | 2000h No Argument 


This command causes the display module to stop inverting the image data on the display 
device. No status bits are changed. 


Display Panel 


Input Image 


Description 


Restriction |This command has no effect when the display module is not inverting the display image. 


Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Default Power On Sequence Display Inversion off 
SW Reset Display Inversion off 
HW Reset Display Inversion off 
pU Legend  ' 
Display Inversion On | 
Mode | 
Flow Chart 


INVOFF (20h) 


I 
i 
I 
Display Inversion OFF | 
i 
1 
І 
1 


Моде Sequential 
transfer 


puc EP IM UU КЕЙН: 
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INVON (2100H): Display Inversion On 


2100H INVON (Display Inversion On) 
Address 
Inst/Para | R/W MIPI T Other D15-8| D7 | D6 D5 D4 | ОЗ D2 D1 DO HEX 
INVON W 21h | 2100h No Argument 
This command causes the display module to invert the image data only on the display device. 
No status bits are changed. 
Input Image Display Panel 
Description 
Restriction {This command has no effect when module is already in inversion on mode. 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence Display Inversion off 
Default SW Reset Display Inversion off 
HW Reset Display Inversion off 
е Legend 
Display Inversion OFF | 
Mode | 
Flow Chart | ' 
| 
Display Inversion ON | | 
Моде Sequential 
transfer 
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ALLPOFF (2200H): All Pixel Off 


2200H ALLPOFF 
Address 
Inst/Para | R/W MIPIT Other D15-8 D7 | D6 | D5 | D4 | D3 | D2 | D1 DO HEX 
ALLPOFF | W |22h | 2200h No Argument 
This command turns the display panel black in Sleep Out mode and a status of the Display 
On/Off register can be on or off. 
This command does not change any other status. 
Input Image Display Panel 
Description » ГГ 
"All Pixels On”, “Normal Display Mode On” or “Partial Mode On" commands are used to leave 
this mode. The display panel is showing the content of the Input Image after "Normal Display 
On" and "Partial Mode On" commands. 
Restriction 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Default Power On Sequence Display Inversion off 
SW Reset Display Inversion off 
HW Reset Display Inversion off 
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АШ РОМ (2300H): All Pixel On 


2300H ALLPON 
Address 
Inst/Para | R/W 015-8 | 07 | D6 | D5 | D4 | D3 | D2 | D1 HEX 
MIPI Other 
ALLPON W 23h 2300h No Argument 
This command turns the display panel white in Sleep Out mode and a status of the Display 
On/Off register can be on or off. 
This command does not change any other status. 
Input Image Display Panel 
Description » ШШШ 
"All Pixels Off", "Normal Display Mode Оп” or “Partial Mode On” commands аге used to leave 
this mode. The display panel is showing the content of the Input Image after "Normal Display 
On" and "Partial Mode On" commands. 
Restriction 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence Display Inversion off 
Default SW Reset Display Inversion off 
HW Reset Display Inversion off 
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DISPOFF (2800h): Display Off 


2800H DISPOFF (Display Off) 
Address 
Inst/Para | R/W MIPI T Other D15-8 | D7 | D6 D5 D4 | D3 D2 D1 DO HEX 
DISPOFF | W 28h | 2800h No Argument 
This command causes the display module to stop displaying the image data on the display 
device. No status bits are changed. 
Input Image Display Panel 
Description | 
| 
Restriction [This command has no effect when module is already in display off mode. 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence . Display Off 
Defaul 
a SW Reset Display Off 
HW Reset Display Off 
RE Legend! 
DISPOFF (28h) i 
Flow Chart | | 
Display OFF Mode | ! 
Sequential 
! transfer ! 
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DISPON (2900h): Display On 


2900H DISPON (Display On) 
Address 
Inst/Para | R/W MIPI T Other D15-8| D7 D6 D5 D4 D3 D2 D1 DO HEX 
DISPON W 29h | 2900h No Argument 
This command causes the display module to start displaying the image data on the display 
device. No status bits are changed. 
Input Image Display Panel 
Description 
Restriction [This command has no effect when module is already in display on mode. 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence Display Off 
Defaul 
eu SW Reset Display Off 
HW Reset Display Off 
p Legend! 
: : 
Flow Chart DISPON (29h) 
| | 
Display ON Mode | l 
Sequential i 
! transfer ! 
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CASET(2A00h-2A03h) : Set Column Start Address 


CASET 
Address 
Inst/Para | R/W МІРІ T Other D15-8| D7 | D6 | D5 | D4 | D3 | D2 | D1 DO |HEX 
2A00h | x - - - - - - |SC9| SC8| 00 
2A01h X 7 4 2 1 
CASET W/R | 2Ah SC7 | SC6 | SC5 | SC4 | SC3 | SC2 | SC1 | SCO | 00 
2A02h | x - - - - - - | EC9 | ЕС8 | 01 
2A03h | х | EC7 | EC6 | ЕС5 | ЕС4 | ЕСЗ | ЕС2 | ЕСІ | ЕСО | 8F 
This command defines the column extent of the frame memory accessed by the host processor 
with the read memory continue and write memory continue commands. 
This command makes no change on the other driver status. The values of SC[9:0] and EC[9:0] 
are referred when RAMWR command comes. Each value represents one column line in the 
Frame Memory. 
SC[9:0] EC[9:0] 
E SP[9:0] 
Description 
EP[9:0] 
(1) SC[9:0] always must be equal to or less than EC[9:0]. 
Restriction үл The SCI9:0] and EC[9:0]-SC[S:0]«1 must can be divisible by 2. 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
| Normal Mode On, Idle Mode On, Sleep Out | Yes 
Register 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
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Default Value 


SC[9:0] EC[9:0] 


Status 


Default 
ен Power On Sequence 0000h 018Fh 


SW Reset 0000h 018Fh 


HW Reset 0000h 018Fh 


1% & 2"9 Parameter: SC[9:0] 
3" & 4" Parameter: EC[9:0] 


1% & 2™ Parameter: SP[9:0] 
3 & 4" Parameter: EP[9:0] 


RAMWR (2Ch) 


Image Data 
D1[B:0], D2[B:O]...... Dn[B:0] 
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RASET(2B00h-2B03h) : Set Row Start Address 


2B00H RASET 
Address 
Inst/Para | R/W MIPI T Other D15-8| D7 | D6 D5 D4 | D3 D2 D1 DO HEX 
2B00h X : = = - - - SP9 | SP8 | 00 
2В01һ | x P7 | SP P P4 | SP P2 | SP1 | SPO | 00 
RASET WIR 2Bh S SPe|SP5 S SP3 |S S SPO 
2B02h | x - - - - - - | EP9 | ЕР8 | 01 
2B03h | x | ЕР7 | EP6 | ЕР5 | EP4 | EP3 | EP2 | EP1 | EPO | 8F 
This command defines the page extent of the frame memory accessed by the host processor 
with the write memory continue and read memory continue command. 
This command makes no change on theother driver status. The values of SP[9:0] and EP[9:0] 
are referred when RAMWR command comes. Each value represents one Page line in the Frame 
Memory. 
SC[9:0] EC[9:0] 
P[9: 
Description SEES 
EP[9:0] 
(1) SP[9:0] always must be equal to or less than EP[9:0] 
Restriction (2) The SP[9:0] and EP[9:0]-SP[9:0]+1 must can be divisible by 2. 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Normal Mode On, Idle Mode On, Sleep Out | Yes 
Register 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 


Attachment is the exclusive property of Raydium and shall not be reproduced or copied or transformed to any other format without prior 
permission of Raydium. Please handle the information based on Non-Disclosure Agreement. 


Page69 


Raydium 


Default Value 


SP[9:0] EP[9:0] 


Status 


Defaul 
Ja Power On Sequence 0000h 018Fh 


SW Reset 0000h 018Fh 


HW Reset 0000h 018Fh 


1% & 2"9 Parameter: SC[9:0] 
3" & 4" Parameter: EC[9:0] 


1% & 2" Parameter: SP[9:0] 
3" & 4" Parameter: EP[9:0] 


Image Data 
D1[B:0],D2[B:O]...... Dn[B:0] 
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Any Command Sequential 
transfer 


pra RUE METER 
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RAMWR (2C00h): Memory Write 


2C00H RAMWR 
Address 
Inst/Para R/W 015-8 | 07 | D6 | D5 | D4 | D3 | D2 | D1 DO | HEX 
МІРІ | Other 
2C00h X 0 0 1 0 1 1 0 0 2C 
15 Pixel X D,7 D46 D,5 D,4 D,3 D,2 D,1 0:0 
RAMWR R/W |2Ch 
X 
№" Pixel X Ом” Ох6 Омо Ом Ом рм Dnt Ормо 
This command transfers image data from the host processor to the display module's frame 
memory starting at the pixel location specified by preceding CASET (2Ah) and RASET (2Bh) 
commands. 
If MV(36h-B5) - 0: 
Тһе column and page registers are reset to the Start Column (SC) and Start Page (SP), 
respectively. Pixel Data 1 is stored in frame memory at (SC, SP). The column register is then 
incremented and pixels are written to the frame memory until the column register equals the 
End Column (EC) value. The column register is then reset to SC and the page register is 
Description — incremented. Pixels are written to the frame memory until the page register equals the End 
Page (EP) value or the host processor sends another command. 
If MV(36h-B5) = 1: 
Тһе column and page registers are reset to the Start Column (SC) and Start Page (SP), 
respectively. Pixel Data 1 is stored in frame memory at (SC, SP). The page register is then 
incremented and pixels are written to the frame memory until the page register equals the End 
Page (EP) value. The page register is then reset to SP and the column register is 
incremented. Pixels are written to the frame memory until the column register equals the End 
column (EC) value or the host processor sends another command. 
A Memory Write should follow a CASET(2Ah), RASET(2Bh) or MADCTR(36h) to define the 
Restriction | write location. Otherwise, data written with RAMWR(2Ch) and any following RAMWRC(3Ch) 
commands is written to undefined locations. 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out Yes 
Normal Mode On, Idle Mode On, Sleep Out Yes 
Register 
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes 
Partial Mode On, Idle Mode On, Sleep Out Yes 
Sleep In Yes 
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Status Default Value 
Power On Sequence Contents of memory is set randomly 
Default SW Reset Contents of memory is not cleared 
HW Reset Contents of memory is not cleared 


i Legend 
1 


RAMWR (2Ch) 


Image Data 


Flow chart D1[B:0], D2[B:0]......Dn[B:0] 


Any Command 


Sequentia 
transfer 
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RAMRD (2E00h): Memory Read 


2E00H RAMRD 
Address 
Inst/Para R/W 015-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO | HEX 
МІРІ | Other 
2E00h X 0 0 1 0 1 1 1 0 2E 
1% Pixel X D,7|D4,6| Di5 Di4 | Di3| Di2 | Did | D40 
RAMRD R/W | 2Eh 
X 
N^ Pixel X Ом” Dyé Омо Ом Ом Ох2 Dy Омо 


This command transfers image data from the display module's frame memory to the host 
processor starting at the pixel location specified by preceding CASET (2Ah) and RASET (2Bh) 
commands. 


If MV(36h-B5) - 0: 

Тһе column and page registers are reset to the Start Column (SC) and Start Page (SP), 
respectively. Pixels are read from frame memory at (SC, SP). The column register is then 
incremented and pixels read from the frame memory until the column register equals the End 
Column (EC) value. The column register is then reset to SC and the page register is 
Description incremented. Pixels are read from the frame memory until the page register equals the End 
Page (EP) value or the host processor sends another command. 


If MV(36h-B5) = 1: 

Тһе column and page registers are reset to the Start Column (SC) and Start Page (SP), 
respectively. Pixels are read from frame memory at (SC, SP). The page register is then 
incremented and pixels read from the frame memory until the page register equals the End 
Page (EP) value. The page register is then reset to SP and the column register is incremented. 
Pixels are read from the frame memory until the column register equals the End Column (EC) 
value or the host processor sends another command. 


There is no restriction on length of parameters. 


Restriction 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out Yes 
Normal Mode On, Idle Mode On, Sleep Out Yes 
Register 
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes 
Partial Mode On, Idle Mode On, Sleep Out Yes 
Sleep In Yes 
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Status Default Value 
Default Power On Sequence Contents of memory is set randomly 
SW Reset Contents of memory is not cleared 
HW Reset Contents of memory is not cleared 
RAMRD (2Eh) 
55 Legend | 
Dummy Read 
Flow chart 


Image Data 
D1[B:0],D2[B:O]...... Dn[B:0] 


Sequential 
transfer 


Any Command 
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Raydium Rev : 0.0 


PTLAR (3000h): Partial Area 


3000H PTLAR (Partial Area) 
Address 
Inst/Para | R/W 015-8 | D7 06 05 D4 D3 D2 D1 DO | HEX 
MIPI | Other 
3000h x - - - - - - SR9 | SR8 | 00 


3001h| x SR7 | SR6 | SR5 | SR4 | SR3 | SR2 | SR1 | SRO | 00 


PTLAR |R/W | 30h 
3002h х ш - - - ш - ER9 | ER8 | 01 


3003h х ER7 | ERG | ЕВ5 | ERA | ЕВЗ | ER2 | ER1 | ERO | 8F 


This command defines the Partial Display mode's display area. There are two parameters 
associated with this command, the first defines the Start Row (SR) and the second the End 
Row (ER), as illustrated in the following figure. 


If End Row » Start Row 


Start Row 
SR[9:0] —» 
Partial 
Area 
End Row 
ER[9:0] —» 
Description 
If End Row « Start Row 
Partial 
ER[9:0] —» Area 
SR[9:0] —> Partial 
Area 


If End Row - Start Row then the Partial Area will be one row deep. 
Restriction SR[9:0] and ER[9:0] settings should be within max available Display Area. 
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Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 


Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 


Default Value 


SR[9:0] ER[9:0] 


Status 


Default Power On Sequence  0000h 018Fh 


SW Reset 0000h 018Fh 


HW Reset 0000h 018Fh 


1. To Enter Partial Mode 2. To Exit Partial Mode 
Partial Mode 
Optional to 
prevent tearing 
DISPOFF (28h) effect image 
display 
NORON (13h) 
Partial Mode OFF 


PTLAR (30h) 


1* & 2™ Parameter: 
SR[9:0] 


3" & 4" Parameter: 
ER[9:0] 


PTLON (12h) 


Partial Mode 


Flow chart 


Image Data 
D1[B:0],D2[B:O]... 
...Dn[B:0] 


DISON (29h) 


Sequential 
transfer 


бе еги, чины Sp cac 


Note : B=23 
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PTLAR (3100h): Vertical Partial Area 


3000H PTLAR (Partial Area) 
Address 
Inst/Para | R/W 015-8 | D7 06 05 D4 D3 D2 D1 DO | HEX 
MIPI | Other 
3100h X - - - - - - - SC8 | 00 


3101h| x 5С7 | SC6 | SC5 | SC4 | SC3 | SC2 | SC1 | SCO | 00 


PTLAR RW! 30h 
3102h х = - - - E - Е EC8 | 01 


3103h| x EC7 | EC6 | ЕС5 | EC4 | ЕСЗ | EC2 | EC1 | ЕСО | 8F 


This command defines the Vertical Partial Display mode's display area. There are two 
parameters associated with this command, the first defines the Start Column (SC) and the 
second the End Column (ЕС), as illustrated in the following figure. 


If End Column » Start Column 
Start Column End Column 
SC[9:0] EC[9:0] 


| | 


Description 


Partial Area 


If End Column « Start Column 


Attachment is the exclusive property of Raydium and shall not be reproduced or copied or transformed to any other format without prior 
permission of Raydium. Please handle the information based on Non-Disclosure Agreement. 
Page77 


Raydium 


End Column Start Column 
EC[9:0] SC[9:0] 


<> <> 
Partial Area Partial Area 


If End Column = Start Column then the Partial Area will be one column deep. 


Restriction 


SC[9:0] and EC[9:0] settings should be within max available Display Area. 


Register 
Availability 


Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 


Normal Mode On, Idle Mode On, Sleep Out | Yes 
Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
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Default Value 
Status 
SC[9:0] EC[9:0] 
Default Power On Sequence  0000h 018Fh 
SW Reset 0000h 018Fh 
HW Reset 0000h 018Fh 
1. To Enter Partial Mode 2. To Exit Partial Mode 


PTLAR (30h) 


Optional to 
prevent tearing 
effect image 
display 


1° & 2™ Parameter: 
SR[9:0] 


3" & 4" Parameter: 
ER[9:0] 


PTLON (12h) 
Partial Mode 


Flow chart 


Image Data 
D1[B:0],D2[B:O]... 
...Dn[B:0] 


DISON (29h) 


Sequential 
transfer 


p ————— — 


Note : B=23 
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TEOFF (3400h): Tearing Effect Line OFF 


3400H TEOFF (Tearing Effect Line OFF) 
Address 
Inst/Para АМ MIPI | Other 015-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX 
TEOFF W 34h | 3400h No Argument 
Description В command turns off the display module's Tearing Effect output signal on the TE signal 
Restriction This command has no effect when the Tearing Effect output is already off. 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence OFF 
Default SW Reset OFF 
HW Reset OFF 
TOMUS Legend! 
аа кии 
Кал 
Sequential 
transfer 
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TEON (3500h): Tearing Effect Line ON 


3500H TEON (Tearing Effect Line ON) 
Address 
Inst/Para RAN 015-8 | 07 | D6 | D5 | D4 | D3 | D2 | D1 DO HEX 
MIPI | Other 
TEON R/W 35h |3500h X 0 0 0 0 0 0 [TE M| TELOM | 00 
Bit Symbol Description Comment 
/ O:only V-blanking 
DO | TELOM Output mode of TE signal 1:V-blanking +H-blanking 
1: Refresh frame active 
«Note- 
TE output active at refresh frame 
D1 TE M Output mode of TE signal set to avoid tearing effect, command 
can be set: 
1. 0x3500=00.or 
2. 0x3500=02. 
[This command turns on the tearing Effect output signal on the TE signal line. The TE signal is 
not affected by changing MADCTR (36h) B4 (Line Address Order). 
Тһе Tearing Effect Line On has one parameter that describes the Tearing Effect Output Line 
mode. 
If TELOM = 0: 
The Tearing Effect Output line consists of V-Blanking information only. 
o tvdl tvdh 
Description 


Vertical Time Scale 


If TELOM = 1: 


The Tearing Effect Output Line consists of both V-Blanking and H-Blanking information. 


ТМ Ы 
| С^ mm = V-Syne 
1st 


Line 480th 
Line 


tvdh | tvdl 
» 


la- 
Invisible 
Line 


The Tearing Effect Output line shall be active low when the display module is in Sleep mode. 
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Restriction This command has no effect when Tearing Effect output is already ON. 


Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 


Normal Mode On, Idle Mode On, Sleep Out | Yes 
Partial Mode On, Idle Mode Off, Sleep Out | Yes 


Register 
Availability Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence OFF 
SW Reset OFF 
HW Reset OFF 
Default 
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TE Line Output OFF 
TEON (35h) 
1* Parameter: TELOM 


TE Line Output ON 


Sequential 
transfer 


Flow Chart 


Attachment is the exclusive property of Raydium and shall not be reproduced or copied or transformed to any other format without prior 
permission of Raydium. Please handle the information based on Non-Disclosure Agreement. 
Page83 


Raydium 


MADCTR (3600h): Scan Direction Control 


Input Image 


Е 
Е 


3600H MADCTR (Scan Direction Control) 
Address 
Inst/Para | R/W D15-8 D7 D6 D5 D4 ОЗ D2 D1 DO | HEX 
MIPI | Other 
MADCTR W 36h |3600h X D7 D6 D5 D4 ОЗ D2 D1 DO 00 
This command defines the scan direction of Source and Gate Driver. This command makes по 
change on the other driver status. 
Bit Symbol Description Comment 
0: Increasing in vertical 
D7 MY Row Address Increment 1: Decreasing in vertical 
D6 MX Column Address Increment , Increasing П horizontal 
1: Increasing in horizontal 
D5 | MV Row/Column Order (MV) P^ sida NW di 
1: Normal 
; 0: LCD Refresh Top to Bottom 
D4 ML Vertical Refresh Order 1: LCD Refresh Bottom to Top 
D3 | RGB RGB/BGR Order ‘1’ =BGR, "0"-RGB 
D2 Reserved 0 
: : '0' = Normal display 
D1 RSMX Horizontal Flip “1' = Flipped display 
: | '0' = Normal display 
DO RSMY Vertical Flip 41’ = Flipped display 
Description 
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B3=0 
Input Image ru Display Panel 
аш ae 
B3=1 
Input Image севан Display Panel 
B cH — 
Restriction 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence 00h 
Default 
SW Reset 00h 
HW Reset 00h 
pos Legend — ' 
| | 
Flow chart | 
рсе 
Sequential 
transfer 
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IDMOFF (3800h): Idle Mode Off 


3800H IDMOFF (Idle Mode Off) 
Address 
Inst/Para | RAN МІРІ Other D15-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX 
IDMOFF W 38h 3800h No Argument 


Description — |This command causes the display module to exit Idle mode. 


Restriction This command has no effect when the display module is not in Idle mode. 


Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence Idle Mode Off 
Default SW Reset Idle Mode Off 
HW Reset Idle Mode Off 
js Legends! 


Flow Chart 
Sequential 
transfer 


Ae ea a ef MEM ЕЕ 
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IDMON (3900h): Enter idle mode 


3900H Enter idle mode 

Address 
Inst/Para | R/W МІРІ Other 015-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO | HEX 
IDMON W 39h 3900h No Argument 


This command causes the display module to enter Idle Mode. 
In Idle Mode, color expression is reduced. Colors are shown on the display device using the 
MSB of each of the R, G and B color components in the Input Image. 


Input Image Panel Display 
| 


Description 
Color R7 R6 R5 R4 R3 R2 R1 RO [37 G6 G5 G4 G3 G2 G1 GO B7 B6 B5 B4 B3 B2 B1 BO 
Black 0XXXXXXX 0XXXXXXX 0XXXXXXX 
Blue 0XXXXXXX 0XXXXXXX 1XXXXXXX 
Red 1XXXXXXX 0XXXXXXX 0XXXXXXX 
Magenta  [DOOXXXX 0XXXXXXX 1XXXXXXX 
Green 0XXXXXXX 1XXXXXXX 0XXXXXXX 
Cyan 0XXXXXXX 1XXXXXXX 1XXXXXXX 
Yellow 1XXXXXXX 1 XXXXXXX (OXXXXXXX 
White 1XXXXXXX 1XXXXXXX 1XXXXXXX 


Restriction (This command has no effect when module is already in idle on mode. 


Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 


Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Ауа пу Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 


Status Default Value 
Power On Sequence Idle Mode Off 
Default SW Reset Idle Mode Off 
HW Reset Idle Mode Off 
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1 

1 

1 

1 

І Соттапа 
Idle mode OFF i 


IDMON (39h) 


Idle mode ON f 


Flow Chart 


Sequential 
transfer 
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RM67162 Data Sheet 


Rev : 0.0 
COLMOD (3A00h): Interface Pixel Format 
3A00H COLMOD (Interface Pixel Format) 
Address 
Inst/Para | R/W 015-8 | 07 D6 D5 D4 D3 D2 D1 DO | HEX 
MIPI | Other 
COLMOD W 3Ah |3A00h! x 0 1 1 1 0  |FPF[2] IFPF[1]|IFPF[0]| 77 
This command sets the pixel format for the RGB image data used by the interface. 
IFPF[2:0] : MCU Pixel Format Definition. 
If not used DPI interface, then the corresponding bits in the parameter are ignored. 
Control Interface Color Format IFPF[2] IFPF[1] IFPF[0] 
SPI 3 bit/pixel (8 colors); SPI 1-1-1 0 0 1 
SPI 8 bit/pixel (256 colors); SPI 3-3-2 0 1 0 
SPI 8 bit/pixel (256 colors); SPI 256 Gray 0 1 1 
16bit/pixel (65,536 colors) 1 0 1 
18bit/pixel (262,144 colors) 1 1 0 
24bit/pixel (16.7M colors) 1 1 1 
SPI 1-1-1 
2nd RAM Data Write RA[0] spo] EE nd pixel Data Write 
3rd RAM Data Write 36[0] B6[0] 3rd pixel Data Write 
Description 
SPI 3-3-2 
CMDWR aU, 
2nd RAM Data Write в2[1] 2nd pixel Data Write 
3rd RAM Data Write B3[1] B3[0] 3rd pixel Data Write 
SPI 256 Gray 
1s RAM Data Write pi[7] Pi[6] Pfs] РІА] Pi[3] Pi[2] Pi[1] ТОЙ 1st pixel Data Write 
2nd RAM Data Write Р2[7] P2[6] P2[5] Р2[4] P2[3] P2[2] Р2[1] P2[0] 2nd pixel Data Write 
3rd RAM Data Write P3[7] P3[6]  P3[Ss] P3[4] P3[3] P3[2] Р3[1] P3[0] 3rd pixel Data Write 
Restriction 
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Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence 77h 
Default 
SW Reset 77h 
HW Reset 77h 
Example: ene 
1 Legend | 
16-bits/Pixel Mode | Н 
| ! 
Flow chart i 
1° Parameter | | 
Sequential І 
18-bits/Pixel Mode ! transfer 
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RAMWRC (3C00h): Memory Continuous Write 


3C00H RAMWRC 
Address 
Inst/Para | R/W D15-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX 
MIPI | Other 

3C00h X 0 0 1 1 1 1 0 0 3C 

1" Pixel X D,7 0:6 D,5 D,4 D43 D,2 D,1 D40 
RAMWR R/W | 3Ch 

X 
№" Pixel X Ом” Ом6 Омо Ом Dns "Ом Dy 0/10] 


This command transfers image data from the host processor to the display module's frame 
memory continuing from the pixel location following the previous write memory continue or 
write memory start command. 


If MV(36h-B5) = 0: 

Data is written continuing from the pixel location after the write range of the previous 
RAMWR(2Ch) or RAMWRC(3Ch). The column register is then incremented and pixels are 
written to the frame memory until the column register equals the End Column (EC) value. 
Тһе column register is then reset to SC and the page register is incremented. Pixels are 
Written to the frame memory until the page register equals the End Page (EP) value or the 
host processor sends another command. If the number of pixels exceeds (EC — SC + 1) * 
(EP – SP + 1) the extra pixels are ignored. 

If MV(36h-B5) = 1: 

Data is written continuing from the pixel location after the write range of the previous 
RAMWR(2Ch) or RAMWRC(3Ch). The page register is then incremented and pixels are 
Written to the frame memory until the page register equals the End Page (EP) value. The page 
register is then reset to SP and the column register is incremented. Pixels are written to the 
frame memory until the column register equals the End column (EC) value or the host 
processor sends another command. If the number of pixels exceeds (EC — SC + 1) * (EP - SP. 
+ 1) the extra pixels are ignored. 


Description 


Frame Memory Access and Interface setting (B3h), WEMODE=0 
When the transfer number of data exceeds (EC-SC+1)*(EP-SP+1), the exceeding data will be 
ignored. 


A Memory Write should follow a CASET(2Ah), RASET(2Bh) or MADCTR(36h) to define the 
p" write location. Otherwise, data written with RAMWR(2Ch) and any following RAMWRC(3Ch) 
Restriction ^ commangs is written to undefined locations. 
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Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out Yes 
Normal Mode On, Idle Mode On, Sleep Out Yes 
Register 
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes 
Partial Mode On, Idle Mode On, Sleep Out Yes 
Sleep In Yes 
Status Default Value 
Default Power On Sequence Contents of memory is set randomly 
SW Reset Contents of memory is not cleared 
HW Reset Contents of memory is not cleared 
MN Legend 
Image Data | | 
D1[B:0],D2[B:0]......Dn[B:0] 
Flow chart 
| transfer ! 
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RAMRDC (3E00h): Memory Continuous Read 


3E00H RAMRDC 
Address 
Inst/Para | R/W D15-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX 
MIPI | Other 

3E00h X 0 0 1 1 1 1 1 0 3E 

1" Pixel X D,7 0:6 D,5 D,4 D43 D,2 D,1 D40 
RAMRDC | R/W | SEh 

X 
N^ Pixel X Ох” Ом6 Омо Ом Dns "Ом Dy DNO 


This command transfers image data from the host processor to the display module’s frame 
memory continuing from the pixel location following the previous write_memory_continue or 
write_memory_start command. 


If MV(36h-B5) = 0: 

Data is written continuing from the pixel location after the write range of the previous 
RAMWR(2Ch) or RAMWRC(3Ch). The column register is then incremented and pixels are 
written to the frame memory until the column register equals the End Column (EC) value. 
Тһе column register is then reset to SC and the page register is incremented. Pixels are 
Written to the frame memory until the page register equals the End Page (EP) value or the 
host processor sends another command. If the number of pixels exceeds (EC — SC + 1) * 
(EP – SP + 1) the extra pixels are ignored. 

Description If MV(36h-B5) = 1: 

Data is written continuing from the pixel location after the write range of the previous 
RAMWR(2Ch) or RAMWRC(3Ch). The page register is then incremented and pixels are 
Written to the frame memory until the page register equals the End Page (EP) value. The page 
register is then reset to SP and the column register is incremented. Pixels are written to the 
frame memory until the column register equals the End column (EC) value or the host 
processor sends another command. If the number of pixels exceeds (EC — SC + 1) * (EP – SP. 
+ 1) the extra pixels are ignored. 


Frame Memory Access and Interface setting (B3h), WEMODE=0 
When the transfer number of data exceeds (EC-SC+1)*(EP-SP+1), the exceeding data will be 
ignored. 


A Memory Write should follow a CASET(2Ah), RASET(2Bh) or MADCTR(36h) to define the 
write location. Otherwise, data written with RAMWR(2Ch) and any following RAMWRC(3Ch) 
Restriction — commands is written to undefined locations. 
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Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out Yes 
Normal Mode On, Idle Mode On, Sleep Out Yes 
Register 
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes 
Partial Mode On, Idle Mode On, Sleep Out Yes 
Sleep In Yes 
Status Default Value 
Default Power On Sequence Contents of memory is set randomly 
SW Reset Contents of memory is not cleared 
HW Reset Contents of memory is not cleared 
MN Legend 
кышым | ! 
Image Data | | 
Flow chart D1[B:0],D2[B:0]......Dn[B:0] 
transfer 
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STESL(4400h) : Set Tear Scanline 


4400H STESL(Set Tear Scanline) 
Address 
Inst/Para | RAN 015-8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO |HEX 
MIPI | Other 
4400h X STS[15] | STS[14] STS[13] STS[12] | STS[11] | STS[10]} STS[9] | STS[8] | 00 
STESL W 44h 
4401h x STS[7] | STS[6] | STS[5] | STS[4] | STS[3] | STS[2] | STS[1] | STS[o] | OO 
[This command turns on the display Tearing Effect output signal on the TE signal line when 
ithe display reaches line М. The TE signal is not affected by changing set address mode bit 
B4. The Tearing Effect Line On has one parameter that describes the Tearing Effect Output 
Line mode. 
Description ма! tvdh 
Vertical Time Scale 
|The Tearing Effect Output line shall be active low when the display module is in Sleep mode. 
Restriction 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Default Power On Sequence STS[15:0]-16'h0000 
SW Reset STS[15:0]-16'h0000 
HW Reset STS[15:0]-16'h0000 
NC. WM 
| | 
Set tear scanline і 
| | 
Flow Chart i еш i 
| 
TE Output ; 
On the Nth line i І 
! transfer i 


Attachment is the exclusive property of Raydium and shall not be reproduced or copied or transformed to any other format without prior 
permission of Raydium. Please handle the information based on Non-Disclosure Agreement. 


Page95 


Raydium 


GSL (4500h) : Get Scanline 


4500H GSL(Get Scanline) 
Address HEX 
Inst/Para R/W D15-8 | D7 | D6 D5 D4 D3 D2 D1 DO 
MIPI Other 
4500h x GTS[15] GTS[14]| GTS[13] GTS[12]| GTS[11]}GTS[10]| GTS[9] | GTS[8] | Ox 
GSL R 45h 
4501h X GTSJ[7] | GTS[6] | GTS[B] | GTS[4] | GTS[3] | GTS[2] | GTS[1] | GTS[0] | XX 


Тһе display returns the current scan line, №, used to update the display device. The total 
number of scan lines on a display device is defined as VSYNC + VBP + МАСТ + VFP. The 
m" first scan line is defined as the first line of V-Sync and is denoted as Line 0. 

Description ^ When in Sleep Mode, the value returned by get scanline is undefined. 


Restriction Г 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability 


Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 


get scanline 


П 
1 I 
' I 
1 I 
1 I 
1 ' 
1 I 
1 I 
П I 
1 I 
L LI 
1 LI 
П : П 
„Сотту пева 7 | eo | 
Dummy Read 1 П 
Flow Chart у ' ' 
L I 
1 I 
1 I 
П LI 
1 I 
П I 
1 ' 
L I 
П LI 
1 I 
1 I 
1 I 
| : 
1 I 


end 1st parameter GTS[9:8 uu > 


Sequential 
transfer 


әЄпа 2nd parameter GTS[7:0] 
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DSTBON (4F00h): Deep Standby Mode On 
4F00H DSTBON(Deep Standby Mode On) 
Address 


Inst/Para RAN D15-8| D7 D6 D5 D4 D3 
MIPI | Other 


о 


2 D1 DO | HEX 


DSTBON W | 4Fh | 4F00h X 0 0 0 0 0 


[This command is used to enter deep standby mode. 

DSTB="1”, enter deep standby mode. 

Notes: 

Description 1. To exit Deep Standby Mode, input low pulse more than З msec to pin RESX. 
2. ForMIPI IF, if deep standby mode is used, please pull HSSI CLK P/N & 
HSSI DO-D1 P/N to GND after executing deep standby command. 


о 
е 


DSTB| 00 


Restriction Г 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence 00h 
Default 
SW Reset 00h 
HW Reset 00h 
NEN Legend! 
| 
Flow chart 


Deep Standby Mode 


Sequential 
transfer 


ацы алаты ара Mi 
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WRDISBV (5100h): Write Display Brightness 


5100H WRDISBV 


Address 
Inst/Para | RAV D15-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX 
MIPI | Other 


WRDISBV | W | 51h /|5100h x j|DBV7 |DBV6 DBV5 DBV4 DBVS3 |DBV2 DBV1 DBVO| FF 


This command is used to adjust brightness value. 
In principle relationship is that 00h value means the lowest brightness and FFh value means the highest 
brightness. 


Description 


Restriction The display supplier cannot use this command for tuning 


Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence FFh 
Default 
SW Reset FFh 
HW Reset FFh 
ТАНДЫН Legend! 
| 
Flow chart 


Parameter DBV[7:0] 


Sequential 
New Brightness Loaded transfer 


Ж-ды гин Е ЕЕЕ EE eT 
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RDDISBV (5200h): Read Display Brightness 


5200H RDDISBV 
Address 
Inst/Para R/W D15-8 | D7 | D6 D5 D4 | D3 D2 D1 DO | HEX 
MIPI | Other 
RDDISBV R 52h | 5200h X DBV7 |DBV6|DBV5 DBV4 |DBV3 DBV2 DBV1 DBVO| FF 
|This command returns brightness value. 
In principle relationship is that 00һ value means the lowest brightness and FFh value means the highest 
Restriction Г 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence FFh 
SW Reset FFh 
Default 
HW Reset FFh 
ART Legend! 
RDDDISBV (52hH) | 1 
..... Host i 
Send parameter | | 
DBV[7:0] ! i 
Flow Chart | | 
| transfer ! 
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WRCTRLD (5300h): Write Display Control 


5300H WRDISBV 
Address 
Inst/Para | RAV D15-8| D7 D6 D5 D4 | D3 D2 01 DO | HEX 
MIPI | Other 
WRCTRLD| W | 53h |5300h xX 0 0 Вста 0 DD 0 0 0 28 
BCTRL: Brightness control ,1=enable 
DD: Display dimming control ,1=enable 
Description 
Restriction || he display supplier cannot use this command for tuning 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence 28h 
Default 
SW Reset 28h 
HW Reset 28h 
MEN Legend 
| | 
Paru 
Flow chart | 
ca 
Sequential 
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RDCTRLD (5400h): Read Display Control 


5400H RDDISBV 
Address 
Inst/Para R/W D15-8 | D7 | D6 D5 D4 | D3 | D2 D1 DO | HEX 
MIPI | Other 
RDCTRLD R 54h | 5400h X 0 0 (вста 0 DD 0 0 0 28 
BCTRL: Brightness control ,1=enable 
DD: Display dimming control ,1=enable 
Description 
Restriction Г 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Status Default Value 
Power On Sequence 28h 
SW Reset 28h 
Default 
HW Reset 28h 
ART Legend! 
RDDDISBV (52hH) | 1 
..... Host i 
Send parameter | | 
DBV[7:0] ! i 
Flow Chart | | 
| transfer ! 
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IMGEHCCTR (5800h) : Set color enhance 
5800H WRCE (set color enhance) 


Address 
Inst/Para RAN D15-8| D7 D6 D5 D4 D3 D2 D1 DO |HEX 
MIPI | Other 


WRCE W | 58h |5800h| x 0 0 0 0 D. BER ЕМ Pree’ 00 


Bit Description Value 
Sunlight Readable '0' : disable; 
SLR-EN Enhancement Enable ‘1: enable 


Sunlight Readable 


SLR_LEVEL[1:0] | Enhancement Level 0-2, low to high 
Description 
Restriction B 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out Yes 
Register Normal Mode On, Idle Mode On, Sleep Out Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes 
Partial Mode On, Idle Mode On, Sleep Out Yes 
Sleep In Yes 
| Legend 1 
Command 
Е Parameter Pa 
Flow Chart 
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IMGEHCCTR (5900h) : Read color enhance 


5900H RDCE (set color enhance) 
Address 
Inst/Para RAW D15-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX 
MIPI | Other 
RDCE R | 59h |5900h| x 0 | 0 0 | 0 | о [sir ENPHRIFVSIRIE| 00 
Bit Description Value 
Sunlight Readable ‘0’ : disable; 
SEREEN Enhancement Enable ‘1: enable 


Sunlight Readable 


SLR LEVEL[1:0] Enhancsmert Levei 0~2, low to high 
Description 
Restriction | 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out Yes 
Register Normal Mode On, Idle Mode On, Sleep Out Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out Yes 
Sleep In Yes 
| Legend 1 
Command 
id Parameter „7 
Flow Chart 


Sequential 
transfer 
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CESLRCTR (5A00h) : Set color enhance1 


5A00H CESLRCTR (set_color_enhance1) 
Address 
Inst/Para | RAW 015-8) D7 D6 D5 D4 D3 D2 D1 DO | HEX 
MIPI | Other 
SLR AM|SLR AM|SLR AM|SLR AM|SLR AM|SLR AM|SLR AM|SLR AM 
CESLRCTR W/R | 5Ah | 5A00h X BI IN7 BI IN6 BI IN5 | BI IN4- | ВІ IN3 ВІ IN2 BI IN1 BI INO 00 
Bit Description Value 
SLR AMBI IN[7:0] Low byte of ambient light value 00h 
Description 
Restriction | 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out Yes 
Register Normal Mode On, Idle Mode On, Sleep Out Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes 
Partial Mode On, Idle Mode On, Sleep Out Yes 
Sleep In Yes 
| — Legend 1 
| Command | 
| Е Parameter "i 
Flow Chart | 
| 
Sequential | 
| ( transfer ) { 
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CESLRCTR (5B00h) : set color enhance1 


5B00H CESLRCTR (set_color_enhance1) 
Address 
Inst/Para | RW D15-8 | D7 D6 D5 D4 D3 D2 D1 DO | HEX 
MIPI | Other 
SLR AM SLR AM|SLR AM|SLR АМА AM|SLR AM|SLR AM|SLR AM 
CESLRCTR | W/R 5Bh 5B00h X BI_IN15 | BI IN14 | BI IN13 |BI_IN12-| BI IN11 | BI INTO | BI IN9 | BI IN8 00 


Bit Description Value 


SLR AMBI IN[15:8] High byte of ambient light value 00h 


Description 
Restriction | 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out Yes 
Register Normal Mode On, Idle Mode On, Sleep Out Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes 
Partial Mode On, Idle Mode On, Sleep Out Yes 
Sleep In Yes 
| Legend 1 
Command 
4 Parameter pP 
Flow Chart 


Sequential 
transfer 
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RDDDBS(A100h) : Read DDB Start 
A100H RDDDBS(Read DDB Start) 


Address 
Inst/Para R/W D15-8 D7 D6 D5 D4 D3 D2 D1 DO | HEX 
MIPI | Other 


A100h| x SID[7] | SID [6] | SID [5] | SID [4] | SID [3] | SID [2] | SID [1] | SID [0] | DO 


А10О1һ| x 810115) |SID[14] SID[13] SID[12]| SID[11]] SID[10]| SID[9] | SID[8] | 01 


RDDDBS R Ath |A102h X MID[7] | MID[6] | MID[5] | MID[4] | MID[S] | MID[2] | MID[1] | MID[O] | 80 


A103h| x  MID[15]| MID[14] | MID[13] | MID[12]| MID[11] | MID[10]| MID[9] | MID[8]| 90 


A104h X 1 1 1 1 1 1 1 1 FF 


parameter: Supplier ID code 
parameter: Supplier ID code 
- parameter: Module ID 
Description дт parameter: Module ID 

5^  Exitcode (FFh). 


Restriction 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Default Value 
Status 
After MTP Before MTP 
Default 
Power On Sequence MTP Value 01h, DOh, 90h, 60h, FFh 
SW Reset MTP Value 01h, DOh, 90h, 60h, FFh 
HW Reset MTP Value 01h, DOh, 90h, 60h, FFh 
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Serial I/F Mode Parallel I/F Mode 


RDDDBS (Ath) RDDDBS (Ath) 


Host 


Driver 
Dummy Read 
Send ID1[15:8] 


Send 101[15:8] 


Send ID1[7:0] 


Flow Chart 


Send ID2[15:8] 


Send ID2[15:8] 


Sequential 
transfer 


Send ID2[7:0] 
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RDDDBC(A800h) : Read DDB Continous 


A800H RDDDBC 
Address 
Inst/Para R/W D15-8 D7 D6 D5 D4 D3 D2 D1 DO | HEX 
MIPI | Other 
A800h x SID[7] | SID [6] | SID [5] | SID [4] | SID [3] | SID [2] | SID [1] | SID[O]| DO 
A801h| x SID[15] SID[14] SID[13] SID[12] SID[11] SID[10]} SID[9] | SID[g] | 01 
RDDDBC R | A8h |A802h| x MID[7] | MID[6] | MID[5] | MID[4] | MID[3] | MID[2] | MID[1] | MID[O] | 80 
A803h| x  |MID[15]| MID[14]| MID[13] MID[12] MID[11] MID[10]| MID[9] | MID[8] | 90 
A804h| x 1 1 1 1 1 1 1 1 FF 
[This command returns the supplier identification and display module mode/revision 
information from the 
point where RDDDBS command was interrupted by an other command. 
Note: Parameter OxFF is an "Exit Code", this means that there is no more data in the DDB 
D ipti block. 
escription мое: For use example, 
1. Set maximum return packet size=3 
2. Read ОхА1, return З bytes SID[7:0], SID[15:8], MID[7:0] 
3. Read 0xA8, return 2 bytes MID[15:8], RID[7:0], RID[15:8] and OxFF 
A Read DDB Start command (RDDDBS) should be executed at least once before a Read 
DDB Continue 
Restriction — |i command (RDDDBO) to define the read location. Otherwise, data read with a Read DDB 
Continue c ommnd is undefined. 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out | Yes 
Register Normal Mode On, Idle Mode On, Sleep Out | Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out | Yes 
Partial Mode On, Idle Mode On, Sleep Out | Yes 
Sleep In Yes 
Default Value 
Status 
After MTP Before MTP 
Default Power Оп Sequence MTP Value (01h, DOh, 90h, 60h, FFh 
SW Reset MTP Value 01h, DOh, 90h, 60h, FFh 
HW Reset MTP Value 01h, DOh, 90h, 60h, FFh 
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RDDDBC(A8h) 


RDDDBS Data 
D1[7:0], 


Flow Chart D2[7:0], ---, Dn[7:0] 


Sequential 
transfer 
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RDFCS(AAO00h) : Read First Checksum 
AAOOH RDFCS 


Address 
Inst/Para |.| R/W D15-8 | D7 D6 D5 D4 D3 D2 D1 DO | HEX 
MIPI | Other 


RDFCS R | AAh |AAOOh| x FCS7 | FCS6 | FCS5 | FCS4 | FCS3 | FCS2 | FCS1 | РС50 | 00 


[This command returns the first checksum what has been calculated from “User Command 
Set” area 

registers (not include “Manufacture Command Set) and the frame memory after the write 
access to those 

registers and/or frame memory has been done. 


Description 


It will be necessary to wait 150ms after there is the last write access on "User Command Set" 


Restriction rea 
registers before there can read this checksum value. 


Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 
Register Normal Mode On, Idle Mode On, Sleep Out Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

Status Default Value 
Default Power On Sequence 00h 

S/W Reset 00h 

H/W Reset 00h 


RDFCS(AAh) 


Send Parameter 
FCS[7:0] 


Flow Chart 


Sequential 
transfer 
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RDCCS(AFO00h) : Read Continue Checksum 
AFOOH RDCCS 


Address 
Inst/Para |.| R/W D15-8 | D7 D6 D5 D4 D3 D2 D1 DO | HEX 
MIPI | Other 


RDCCS R | AFh AF00h x .CCS7/|CCS86/CCS5/|CCS4|CCS3|CCS2|CCS1|CCS0| 00 


[This command returns the continue checksum what has been calculated continuously after 
the first 

checksum has calculated from “User Command Set” area registers and the frame memory 
after the write access to those registers and/or frame memory has been done. 


Description 


u It will be necessary to wait 300ms after there is the last write access on "User Command Set" 
Restriction area registers before there can read this checksum value in the first time. 


Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out Yes 
Register Normal Mode On, Idle Mode On, Sleep Out Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes 
Partial Mode On, Idle Mode On, Sleep Out Yes 
Sleep In Yes 
Status Default Value 
Default Power On Sequence 00h 
S/W Reset 00h 
H/W Reset 00h 
! ^ —— Legend 
RDCCS(AFh) 
' 
Send Parameter 
CCS[7:0] 
Flow Chart 


Sequential 
transfer 
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SetHBMMode (B000h) : Set HBM Mode 


вооон 


SetHBMMode 


Inst/Para 


RAN 


Address 


MIPI | Other 


D15-8 


D7 


D6 


D5 


D4 


D3 


D2 D1 


DO 


HEX 


SetHBMMode 


W/R | BOh | B000h 


X 


0 


0 


HBM E 


04 


Description 


Description 


Value 


High brightness mode selection 


HBM_EN=1: Select HBM mode 


Restriction 


Register 
Availability 


Status 


Availability 


Normal Mode On, Idle Mode Off, Sleep Out 


Yes 


Normal Mode On, Idle Mode On, Sleep Out 


Yes 


Partial Mode On, Idle Mode Off, Sleep Out 


Yes 


Partial Mode On, Idle Mode On, Sleep Out 


Yes 


Sleep In 


Yes 


Flow Chart 


Sequential 
transfer 


oe we ———— — ——— wee wow oe ——À—— oe 
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SetDSIMode (C200h) : set DSI Mode 


C200H SetDSIMode 
Address HEX 
Inst/Para R/W D15-8| D7 D6 D5 D4 D3 D2 D1 DO 
MIPI | Other 
SetDSIMode | W/R | C2h |C200h | x 0 0 0 0 0 0 DM1 DMO | 00 
Bit Description Value 


2’b00: internal timing 

2'b01: reserved 

DN[1:0] Display timing mode selection 2'b10: VSYNC align mode 
2'b11: external timing (VSYNC + 
HSYNC align mode) 


Description 
Note: 
Restriction (1) If video mode, need to set DM[1:0] = 2’b11. 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out Yes 
Register Normal Mode On, Idle Mode On, Sleep Out Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes 
Partial Mode On, Idle Mode On, Sleep Out Yes 
Sleep In Yes 
| — Legend 1 
Command 
di Parameter r а 
Flow Chart 


Sequential 
transfer 
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SetDSPIMode (C400h) : set DSPI Mode 


C400H Set DSPI mode 
Address HEX 
Inst/Para R/W D15-8| D7 D6 D5 D4 D3 D2 D1 DO 
MIPI | Other 
SPI WR DSPI C|DSPI C DSPI E 
SetDSPIMode | W/R | C2h |C200h| x AM - ЕС1 FGO - - - N 00 
Bit Description Value 
DSPI EN DAUL SPI MODE Enable 0: disable 
1: enable 


00: 1P1T for 1 wire 
10: 1P1T for 2 wire 
11: 2P3T for 2 wire 
01: reserved 


DSPI CFG[1:0] DAUL SPI MODE Selection 


Description This command is used in 
SPI/SPINK interfaces. оң 
SPI WRAM Making sure to set SPI WRAM-1 y ger { ^u dm 
before host writes SRAM via : interface write enable 
SPI/SPINK interfaces. 
Note: detailed DAUL SPI formats are described at next page. 
Restriction 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out Yes 
Register Normal Mode On, Idle Mode On, Sleep Out Yes 
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes 
Partial Mode On, Idle Mode On, Sleep Out Yes 
Sleep In Yes 
| Legend 1 
Command 
di Parameter r а 
Flow Chart 


Sequential 
transfer 
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DUAL SPI via РІЗ interface : 


SPI3-IP1T I wire, RGB888 
CS Cmd = 2C/3C Pixel data 
st “LU UU UU UU UUUUUUUUUUUUUUUUUUUUUUUUU 
LSDAO(SDI) —0XD7XD9XD5XD4XD3XD2XDDXDO-— 1» 
LSDAI(DCX) 


Hi-Z 


SPI3-1P1T 2wire, RGB888 
CS Ста = 2C/3C Pixel data 
sc; LI LILI LLL LLL LLL LL LLL LLL 
LSDAO(SDI) —<OXD2XDEXDSXD4xD3XD2xDIXDO-<D. 
LSALI A OOOO 


SPI3-2P3T 2wire, RGB888 


CS = Pixel data Pixel data Pixel data 
SCL 
LSDAO(SDD 
LSDAI(DCX) TE D@@GOOOOOD COOODOOOOD — 179) 49 495-8249 42-8») —— 


SPI3-IPIT lwire, RGB666 
cs md = 2C3C Pixel data 

аы LUPUS ed 

LSDAO(SDI) —CUXD7XDSXDSXD4XD3XD2XDTXDO— 4940494044005 0209-0» 96045 42 €9-€D €D-8 —— 

LSDAI(DCX) 


Hi-Z 


SPI3-1P1T 2wire, RGB666 
CS "1 Cmd = 2C/3C Pixel data 
SCL UUUUUU UU UU UU UU uu a 
LSDAO(SDI) —KO0XD7XD9XD5XD4XD3XD2XDIXDO-—1» 
LSDAI(DCX) ш 9279799 999 79 ни 


SPI3-2P3T 2wire, RGB666 
CS Cmd = 2С/3С Pixel data Pixel data Pixel data. 
sce LE LPL LLL LLL LL LLL п пп LL LL LLL LL 
LSDAQ(SDI) —0XD7XD6XD5XD4XD3XD2XDIXDO— 1» C1» <Р 
LSDANDCX) — — — —«D€9€549-«024P«80— 7749404949440 010O8®OO2oa— 


Hi-Z, 


SPI3-IPIT Iwire, RGB565 
CS Cmd = 2CAC Pixel data Г 
sch 7 LIL LLL LL 
LSDA0SD) —OXDDOSXDXDD DX XDD ODD OOODOODOODDODDW— 


0 3 I 1 
LSDAMDCX)—9————— P ^ ^ ^ 33 — .- å ^ ^^ ^  —— 


Hi-Z 


SPI3-1P1T 2wire, RGB565 
CS Ста = 2C/3C Pixel data 
= “LU UL Ua 
LSDAO(SDI) <OXDDXDSXDXODLIXOD ODDO <D OOO OODO@@— 
LSDANDCX) HZ DOOM 
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DUAL SPI via SPI4 interface : 


SPI4-1P1T lwire, RGB888 
CS 
SCL 
LSDAO(SDD 
LSDAI(DCX) 


SPI4-1P1T 2wire, RGB888 
CS 
SCL 
LSDAO(SDD 
LSDAI(DCX) 


SPIA-2P3T 2wire, RGB888 
CS 
SCL 
LSDAO(SDD 
LSDAI(DCX) 


SPI4-1P1T lwire, RGB666 
CS 
SCL 
LSDAO(SDD 
LSDAI(DCX) 


SPI4-1PIT 2wire, RGB666 
CS 
SCL 
LSDAO(SDI) 
LSDAI(DCX) 


SPI4-2P3T 2wire, RGB666 
CS 
SCL 
LSDAO(SDD 
LSDAI(DCX) 


ЅРИ-ІРІТ I wire, RGB565 
CS 
SCL 
LSDAO(SDD 
LSDAI(DCX) 


$Р14-1Р1Т 2iwre, RGB565 
CS 
SCL 
LSDAO(SDD 
LSDAI(DCX) 


Cmd = 2C/3C. Pixel data 


Hi-Z Hi-Z 


Cmd = 2C/3C Pixel data 


“LPL LLL LLL 
—QD7XD6XDSXDAXD3XD2XDIXDO <DOODOODODODODOOl— 


TT. CD€9 4» GG) 4-494942 49-62-8D-8) —— 


9 


Cmd = 2C/3C Pixel data Pixel data Pixel data 
“LILFLIL LLL LL LL LL LL LLL LLL LL LLL LL LL LL 


Ста = 2C/3C Pixel data 
“LIL UL LU UL LLL LLL LLL LLL 1 


< HiZ D HZ 
g Cmd = 2C/3C Pixel data [m 
LIL LLL UUUUUUUUUU 
D 1 1 
<D Е DOOLA 
Cmd = 2C/3C Pixel data Pixel data Pixel data 


"uuuiiuimiriuliuLitlniurnii iiÍÉTiuiiuivi— - 


9XDSXD4XD3XD2XDTIXDO <» €D, 
D Hz <TXG<G2*XGXG2XGDXGD <TD $542 4342«80480—C 858283828 IX80- 
md = 2C/3C Pixel data 


«0» <D 


Hi-Z. Hi-Z. 
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(FE00h): CMD Mode Switch 


FEO0H MAUCCTR (Manufacture Command Set Control) 
: Address Parameter 
Instruction | R/W 
МІРІ Others 015-08 | D7 | D6 | D5 | DA D3 | D2 | D1 DO | HEX 
MDM 
CMD Mode | wel Fen FEoon) ooh | о | о | о | о СМО Page[3:0] 00 
Switch 
This command is used to switch the Manufacture Command Pages and User 
Commands sets. 
CMD Page[3:0] Hex Value Description 
0000 00һ (default) User Command Set (UCS = CMD1) 
0001 01h Manufacture Command Set Page0 ( CMD2 РО) 
Description 
0010 02h Manufacture Command Set Page! ( CMD2 P1) 
0011 03h Manufacture Command Set Page2 ( CMD2 P2) 
0100 04h Manufacture Command Set Page3 ( CMD2 P3) 
0101 05h Manufacture Command Set Page4 ( CMD2 P4) 
Restriction - 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out Yes 
Normal Mode On, Idle Mode On, Sleep Out Yes 
Register 
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes 
Partial Mode On, Idle Mode On, Sleep Out Yes 
Sleep In Yes 
Default Value 
Status 
FEh / FEO0h 
Default Power On Sequence 00h 
S/W Reset 00h 
H/W Reset 00h 
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Sequential 
transfer 
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(FF00h): Read CMD Status 


FFOOH MAUCCTR (Manufacture Command Set Conirol) 
; Address Parameter 
Instruction | R/W 
МІРІ Others 015-08 | D7 | D6 | D5 | DA D3 | D2 | D1 DO | HEX 
RD CMD Status R |FFhj]FFOh] 00h | 0 | о | о | 0 CMD_Status|3:0] 00 
This command is used to switch the Manufacture Command Pages and User 
Commands sets. 
CMD_Siatus[3:0] Hex Value Description 
0000 00һ (default) User Command Set (UCS = CMD1) 
0001 01h Manufacture Command Set Page0 ( CMD2 РО) 
Description 
0010 02h Manufacture Command Set Page! ( CMD2 P1) 
0011 03h Manufacture Command Set Page2 ( CMD2 P2) 
0100 04h Manufacture Command Set Page3 ( CMD2 P3) 
0101 05h Manufacture Command Set Page4 ( CMD2 P4) 
Restriction - 
Status Availability 
Normal Mode On, Idle Mode Off, Sleep Out Yes 
Normal Mode On, Idle Mode On, Sleep Out Yes 
Register 
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes 
Partial Mode On, Idle Mode On, Sleep Out Yes 
Sleep In Yes 
Default Value 
Status 
FFh / ЕЕООһ 
Default Power On Sequence 00h 
S/W Reset 00h 
H/W Reset 00h 
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CMD Status(FFh 


Send Parameter 
CMD Status[3:0] 


Flow Chart 


Sequential 
transfer 
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7. Electrical Characteristics 


7.1 Absolute Maximum Ratings 

The absolute maximum rating is listed on following table. When RM67162 is used out of the absolute maximum 
ratings, the RM67162 may be permanently damaged. To use the RM67162 within the following electrical 
characteristics limit is strongly recommended for normal operation. If these electrical characteristic conditions are 
exceeded during normal operation, the RM67162 will malfunction and cause poor reliability. 


em — — Pymo — — — — — -Waw —— — ра — —— 
Powersupply votage Woo — — — — — —| 03-85 — — M. — — —] 
Power supply voltage — MOD (VODA, VDUB,VODH) — | —  03-«58 MW č | 

AVODAVSS | ossee . Ww —  — | 
Bu чомае Mv) бордо — —]-— 23:88 у ——— 
Sopy votas Vj — уөнуйх ë — — (| oes у —— O 
юше —— MN —— T T 


Qutputvotage —— VO O oO Oo o J оз-оз  — M  — - 
Notes: 

If one of the above items is exceeded its maximum limitation momentarily, the quality of the product may be 
degraded. Absolute maximum limitation. Therefore, specify the values exceeding which the product may be 
physically damaged. Be sure to use the product within the recommend range. 


7.2 ESD Protection Level 


Model Test Condition Level 
Human Body Mode В = 1.5 kohm / C = 100 pF Pass 3KV 
Machine Mode R 20 ohm /C = 200 pF Pass 300V 


7.3 Latch-Up Protection Level 
The device will not latch up at trigger current levels less than +200 mA. 
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7.4 DC Characteristics 


7.4.1 Basic Characteristics ym (Condition Typ. eee 
Ins 
Parameter 


Analog Power Supply Voltage VDD ^ jOperation Voltage 
VDD! I/O supply voltage 


ыы уле УУ puse ERE 
[o 


EGER ee NE RENEEN ү (ee 
Logic High level input voltage ^ ViH ^ ^ VDDi-16sv-33v у мш у Moes | 
рек level put volleys .. МЕ  -Mnorereveos ко F- һун oes | 
TOO шын оини Г шшш |: шшш DD — M C NE. 
юш у рїш у маг 


Logic High level input current Note 3 
(Except MIPI) IIHD Vin=0~VDDI 

Logic Low level input current "s _ Note 3 
(MIPI) 

A 


AVDD Ee voltage 5 —]— — [Б єз 
VCL booster voltage VL — | | 1 O | pb  ^—À wv М№оез — | 
VGH booster voltage a — NNA | AvDD 


Gamma reference voltage IMGMP — | л. 3,4 
Gamma reference voltage VGSP MSS [а E. ъй — |-— 15 — — y — Ross] 


[ A 
бэс Fee Г pom k pue мє —  — 


m Sout > AVDD-1.0V, and TBD 
Channel deviation voltage AVDD-1.0V 


Notes: 


1. VDD means VDDA, МЮОН, VDDB. And VSS means VSSA, VSSR, VSSB, AVSS, VSSAM. VDDB, VDDA 


and VDDR should be the same input voltage level and larger than VDDI voltage. 
2. Recommend VDDI=1.8V for power saving. 
3. Ta(ambient temperature) ranges from -30°C to 85 °С. 
4. VGMP «- AVDD - 0.2V 
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7.5 МІРІ Characteristics 
7.5.1 High-Speed Receiver Specification 


DC Specifications 


-p — — — — a — — Мнн 
— — — 7 Момахос,мах 
HS-RX ане 
Input Common 
Mode 
Range 
Input Range 
7 VcCMRXDCMIN 


GND 
IA Ilii c Vitus 


High Speed Receiver 


Parameter Description Min Nom Max Units Note 

VCMRX(DC) |Common-mode voltage HS 70 330 mV 1,2 
receive mode 

VIDTH Differential input high threshold 70 mV 

VIDTL Differential input low threshold -70 mV 

VIHHS Single-ended input high voltage 460 mV 1 

VILHS Single-ended input low voltage -40 mV 1 

ZID Differential input impedance 80 100 125 О 


Notes: 

1. Excluding possible additional RF interference of 100mV peak sine wave beyond 450MHz. 

2. This table value includes a ground difference of 50mV between the transmitter and the receiver, the static 
common-mode level tolerance and variations below 450MHz 
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7.5.2 Forward high speed transmissions 


DDR Clock Definition 
CLKp 


CLKn 


р 1 Data Bit Time = 1 UI | 1 Data Bit Time = 1 UI | 
ro Ulnsr(1) "n Ulner(2) TNI 


1 
1 
1 


«— ——1 DDR Clock Period = Ulisr(4) + Ulinsr(2}——! 


Clock Parameter Symbol Min Typ Max Units Notes 
Ul instantaneous 
12.5 ns 1,2 


no 


Ulinst 


Notes: 
1. This value corresponds to a minimum 80 Mbps data rate. 
2. The minimum UI shall not be violated for any single bit period, i.e., any DDR half cycle within a data burst. 


Data-Clock Timing Specifications 


Parameter Symbol Min Тур Мах Units Notes 
Data to Clock Skew [measured 
at transmitter] |l'ekewprx] -0.15 0.15 Ulinst 1 


Data to Clock Setup Time 
[receiver] |l'sEruP[RX] 0.15 Ulinst e 


Clock to Data Hold Time 
[receiver] |l'HoLpIRX] 0.15 Ulinst 2 


Notes: 
1. Total silicon and package delay budget of 0.3*Ulinst 
2. Total setup and hold window for receiver of 0.3*UIINST 
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7.5.3 Data to Clock Timing Definitions 


Reference Time 
| f | 
4—Тзєти,—®Є—1Тнор——Э 


CLKp 


CLKn 
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7.5.4 Low power transceiver specifications 


Time-voltage integration of a spike above VIL when being in LP-0 state or below МІН when being in LP-1 State. 
An impulse less than this will not change the receiver state. 
In addition to the required glitch rejection, implementers shall ensure rejection of known RF-interferers. 
Input Glitch Rejection of Low Power Receivers as follow. 
EsPIKE 


Output 
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7T.6 AC Characteristics 


7.6.1 Serial Interface Characteristics (3-wire SPI) 


Signal Symbol |Parameter MIN MAX Unit Description 
Tscvc Clock cycle (Write) 20 ns 
Tscvc Clock cycle (Read) 300 ns 
Тѕсн Clock “Н” pulse width (Write) 9 ns 

SCL TscH Clock "H" pulse width (Read) 140 ns _ 
Tsc. Clock "L" pulse width (Write) 9 ns 
Tse Clock “L” pulse width (Read) 140 ns 
T sor Clock rise time 2 ns 
Tsc Clock fall time 2 ns 

ncs Tesu Chip select setup time 10 ns _ 
Tcu Chip select hold time 10 ns 
Taisu Data input setup time 5 ns 

SDI (SDA) Тән Data input hold time 5 ns А 
Tsop Data output setup time 120 ns 

SDO (SDA) Tsou Data output hold time 5 ns i 


Note: Logic high and low levels are specified as 20% and 80% of VDDI for Input signals. 
Note: Ta = -30 to 70 °C, VDDI=1.65V to 3.3V, VDD=2.7V to 3.6V, GND=0V 
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7.6.2 DSI Timing Characteristics 


HS Data Transmission Burst 
CLK 


JOOOQOQODOGXDUDODOQOODO0000009000000 ОСУУ ХХ 


Dp/Dn Le— Tex oie >a luszeRo —9 ! 
| J} i | І | Disconnect LL 
| | | | | танна | 
— VIH(min) 1 1 | | Т | | ! 
= | i | | | | 
— N.N EExcoommesedpessss 47 | 
1 
| | rtt 7, hey JH | 
| Г | | | | | 
| Y | Сарїиге | { Р-11 1 
| Е ‘Tp-TERM-EN; | 1 15 Data Bit | | | | 
LP-11 ! 1Р-01 ! LP-00 | | i | 
| | | | | 
4— ThHs-TRiaL -- Tus-exit — 
HS clock transmission 
Disconnect 
Clock Lane Terminator 
CLKp/CLKn " 
Touceosr 3 Ш \ \ Teuk-TERM-EN 
-VIH(min) F 6 
ViL(max T TT П T] T T TT TT T 
ХХХООООСОС Г ГУ [| -1Hod0oocdooodbat 
| ӨШ ИШ! | АА Xl АЗ. 
а. Tus-exir - Tux "- *[*Tcuczeno* 1 Тс!к-РВЕ ” 
CLK-PREPARE 
Disconnect Т 
Data Lane А HS-PREPARE 
Dp/Dn Terminator -— Tipx— e 
$ / / / / ү ПА 
| ! j | Ш l 7/ 
-VIH(min) 
-VIL(max) П 
if von | 
++ ке 
Tp-TERM-EN 
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Timing Parameters: 


Parameter 


Description 


Min 


Typ 


Max 


Unit 


Tcu Posr 


Time that the transmitter continues to send 
HS clock after the last associated Data 
Lane has transitioned to LP Mode. Interval 
is defined as the period from the end of 
Tus-trait to the beginning of Tcix-tRai - 


60ns + 52*UI 


ns 


TcucrRAIL 


Time that the transmitter drives the HS-0 
state after the last payload clock bit of a HS 
transmission burst. 


60 


ns 


Tus-ExiT 


Time that the transmitter drives LP-11 
following a HS burst. 


300 


ns 


TcLk-TERM-EN 


Time for the Clock Lane receiver to enable 
the HS line termination, starting from the 
time point when Dn crosses Vi мах. 


Time for Dn to 
reach \/тєвм-Ем 


38 


ns 


TCLK-PREPARE 


Time that the transmitter drives the Clock 
Lane LP-00 Line state immediately before 
the HS-0 Line state starting the HS 
transmission. 


38 


95 


ns 


TcLk-PRE 


Time that the HS clock shall be driven by 
the transmitter prior to any associated Data 
Lane beginning the transition from LP to 
HS mode. 


UI 


TCLK-PREPARE 
+ TcLk-zERO 


То к-РВЕРАВЕ + time that the transmitter 
drives the HS-0 state prior to starting the 
Clock. 


300 


ns 


Tp-TERM-EN 


Time for the Data Lane receiver to enable 
the HS line termination, starting from the 
time point when Dn crosses Vi мах. 


Time for Dn to 
reach Vrenw.EN 


35 ns 44*UI 


THs-PREPARE 


Time that the transmitter drives the Data 
Lane LP-00 Line state immediately before 
the HS-0 Line state starting the HS 
transmission 


40ns + 4*UI 


85 ns + 6*UI 


ns 


THs-PREPARE 
+ Tus-zeRo 


Tus-prepare + time that the transmitter 
drives the HS-0 state prior to 
transmitting the Sync sequence. 


145ns + 10*UI 


ns 


Tus-rRAIL 


Time that the transmitter drives the flipped 
differential state after last payload data bit 
of a HS transmission burst 


60ns + 4*UI 


ns 
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Turnaround Procedure 


Bus turnaround (BAT) from MPU to display module timing 


TLPx(m) 


TLPX(D) 


TLpx(m) TLpx(m) 

| | | 

drive 1 | 
overlap | | | 
J=- E ЕЙ aoe “=: e 
| | | 
| | | 
LP-00 | LP-00 | LP-10 | LP-11 l 
я> 

TLP-SURE(M) TTA-GET(D) Tix) Tix) 


TLPX(D) 


Tta-Go(D) 


» 
| 
| 
| 
| 
| 
| 


TLp-SURE(D) Tipxw)  TLPxM) 

Bus turnaround (BAT) from display module to MPU timing 

Low Power Mode : 

Parameter Description Min Typ Max Unit | Notes 

TiPx(M) Transmitted length of any Low-Power 50 150 ns 1,2 
state period of MCU to display module 

TTA-SURE(M) Time that the display module waits after | Турум) 2*TLeximy | nS 2 
the LP-10 state before transmitting the 
Bridge state (LP-00) during a Link 
Turnaround. 

Түрх(р) Transmitted length of апу Low-Power 50 150 ns 1,2 
state period of display module to MCU 

Tra-GET(D) Time that the display module drives the 5*TLPx(D) ns 2 
Bridge state (LP-00) after accepting 
control during a Link Turnaround. 

Tra-GO(D) Time that the display module drives the 4*Ti xp) ns 2 
Bridge state (LP-00) before releasing 
control during a Link Turnaround. 

TTA-SURE(D) Time that the MPU waits after the LP-10 TLPx(p) 2*Tiexop) ns 2 
state before transmitting the Bridge 
state (LP-00) during a Link Turnaround. 

NOTE: 


1. Tipx is an internal state machine timing reference. Externally measured values may differ slightly from 


the specified values due to asymmetrical rise and fall times. 
2. Transmitter-specific parameter 
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7.6.3 Reset Timing 


Shorter than tresw 


RES 


Internal Stat 
Reset input timing: 
VDDI=1.65 to 3.3V, VDD=2.7 to 3.6V, AGND= Seir a == to m 


*1) Reset low pulse width 


When reset applied 
during Sleep in mode 
When reset applied 
during Sleep out mode 


*2) Reset complete time 


Note 1) Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to the 
table below. 


RESX Pulse Action 


Shorter than 5us Reset Rejected 


Longer than 10us Reset 


Reset starts 

(It depends on voltage and temperature condition.) 

Note 2. During the resetting period, the display will be blanked (The display is entering blanking sequence, which 
maximum time is 120 ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in Sleep 

In —mode) and then return to Default condition for H/W reset. 

Note 3. During Reset Complete Time, data in OTP will be latched to internal register during this period. This loading 
is done every time when there is H/W reset complete time (tREST) within 5ms after a rising edge of RESX. 

Note 4. Spike Rejection also applies during a valid reset pulse as shown below: 


Between 5ys and 10us 


10us 


р == 


| | Reset is accepted 
CMT и 


Less than 20ns width positive spike will be rejected. 


Note 5. It is necessary to wait 5msec after releasing RESX before sending commands. Also Sleep Out command 
cannot be sent for 120msec. 
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8. Power Generation 


8.1 2Supply Power ( VDDI / VDD ) 


УСН (AVDD, AVDD- VCI, 2xAVDD) 


\ VGHR (3 -10.5у) 


AVDD (4.5 -6.5v), QxVCI, 3XVCI) 


VDD = VDDA = VDDB = VDDR (2.7-3.6v) Маме Gv 63V) VREI (03V) 


VGSP (0 ~ 4.5v) 


VREEN (0, -0.5 ~ -4.5v) 
/ VCL (-2.7v, -3.5- -5v), (-1ХУСІ, -2xVCI) 
VGLR (-2 ~ -15v) 
7 VGL (VCL, VCL-VCI, VCL-AVDD) 


VCC (1.65-3.6v) 


VDDI (1.65-3.3v) 
DVDD(1.5v) 


VSSA = VSSB = VSSR = VSSI = DVSS = VSSAM (0v) 
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8.2 DC/DC Converter Circuit 


2PWR(VDDI, VDD) 
VDD=VDDA=VDDR=VDDB 
AVDD/VCL Э internal CP 


VGH 
[Ј 


VGHR 
LU 


VGHR Regulator 


Boost 4 


(VGH) 


(AVDD) 
(AVDD-VCI) 
(x2AVDD) 


VGLR Regulator 


à 
VGL 


Boost 5 


(VGL) 


(VCL) 
(VCL-VCI) 
(VCL-AVDD) 


C11- 
BE 
Cu T С11+ 
и 
С12- 
и 
С T С12+ 
a 
Cavoo AVDD 
C31- 
L 
Са F C31« 
L 
C32- 
E 
б» == C324 
п 
Cvet VCL 
VGHR 
E 
Сувня == 
4? 
C41- 
Сат С41+ 
VGH 
Cy == 
42? 
VGLR 
Cvar = 
177 
С51- 
Os T C51« 
Сув. vGL 
Ir ! и 
Ф 
ee 


Gate level shifter 


VGLR 


50-5240 


AVSS 


VGMP 
VGSP 


VSR 1[1:10], VER. R[1:10] 
SW 1[1:10], SW. R[1:10] 


VREFP5 


7r Cvrerps 


07 


VREFN5S 


== Cvreens 


VREF 


== Cvrer (22nF) 


уров@Ё— 
vDDAII— 
voori - —e (LCD driving power supply) 


vss 
vssa J 


vsse — 
VSSAM I — 


(IO pin power supply) 
vob! (For Logic/TCON/SRAM) 
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8.3 External Components 


Vor veron [sorov | — 
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8.4 Power on/off sequence and timing 


Power On sequence 


IC state 


VDDI 


VDD 


VBAT 


RESX 


MIPI I/F 


90% VDDI 


unknown Reset 


lniti 

MIPI . 

initia setting 
І 


Display on 


Ex d 


bo% VDD| - 


////Л/7 


initial 
ШАШ 
>10m 
5 T-ini 
E ims 
No >10ms 10ms 
order 
t 


1—2 >120ms— > 


Power Off sequence 


IC state 


VDDI 


VDD 


VBAT 


RESX 


MIPI I/F 


| Display on 


Display off 
& sleep in 


>= 10 frame 


Image 
write 


etting 


> 


unknown 


> 120ms 
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8.5 Power Level Modes 


Normal display mode on - NORON 
Partial mode on = PTLON 

Idle mode off - IDMOFF 

Idle mode on = IDMON 

Sleep out - SLPOUT 

Sleep in = SLPIN 

Deep standby mode = DSTBON 


Definition example: 


1. Normal Mode On (full display), Idle Mode Off, Sleep Out. 

In this mode, the display is able to show maximum 16.7M colors. 

2. Partial Mode On, Idle Mode Off, Sleep Out 

In this mode, part of the display is used with maximum 16.7M colors. 

3. Normal Mode On (full display), Idle Mode On, Sleep Out. 

In this mode, the full display is used but with 8 colors. 

4. Partial Mode On, Idle Mode On, Sleep Out 

In this mode, part of the display is used but with 8 colors. 

5. Sleep In Mode. 

In this mode, the DC/DC converter, internal oscillator and panel driver circuit are stopped. Only the MPU 
interface and registers are working with VDDI power supply. Contents of the frame memory can be safe or 
random. 

6. Deep Standby Mode. 

In this mode, the DC/DC converter, internal oscillator and panel driver circuit are stopped. The MPU interface 
and registers are not working. Contents of the frame memory are random. 

7. Power Off Mode 

In this mode, VDDI and VDDA/VDDR/VDDB are removed. 


NOTE: Transition between mode 1-5 is controllable by MPU commands. Mode 6 is entered for power saving with 
both power supplies for I/O and analog circuits and can be exited by hardware reset only (RESX=L). Mode 7 is 
entered only when both power supplies for I/O and analog circuits are removed. 
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9. Pad Diagram and Coordination 


8300um 


FACE UP (COF) 


2360um 8300 X 2360um (Include Scribe Line) 
7445 Es FH [= а 88189 mE ш 
gg 
(-4024,1055) ш (4024,1055) 
i еше 

ш Chip size: 8300 um x 2360um (Include sealing and scribe line) 
ш Chip thickness: 200/300 um 
ш PAD coordinates: PAD center 
ш PAD coordinates origin: Chip center 
B Au bump size 

1. 17um x 35um: Source:S0- S240 

2.  20um x 35um: gate control signal 

3.  30um x 38um: Input Pads 
W — Aubump pitch: See PAD coordinates table 
B Au bump height: 12+2 um (typ.) 
ш No. in the figure corresponds to No. in the PAD coordinates table 
ш — Alignment mark 

Alignment mark shape X Y 
left 4024 1055 
right -4024 1055 

ш 
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ш Раа Coordinate (Unit: um) 


NO.| РАР NAME 

1 | ANALOG_TEST1 51 D[4] 101 C11N 151 VGL 

2 VGLR 52 D[5] 102 C11N 152 VGL 

3 VGLR 53 VSSI 103 C11N 153 AVSS 

4 VGHR 54 D[6] 104 C12P 154 AVSS 

5 VGHR 55 О] 105 C12P 155 AVSS 

6 VREFP5 56 TESTI 106 C12P 156 MTP. PWR 
7 VREFP5 57 EXTCLK 107 C12N 157 MTP_PWR 
8 VREFP5 58 TEST2 108 C12N 158 MTP_PWR 
9 VREFN5 59 VSSI 109 C12N 159 MTP. PWR 
10 VREFN5 60 ТЕЅТЗ 110 VDDB 160 MTP_PWR 
11 VREFN5 61 IM1 111 VDDB 161 MTP. PWR 
12 BVP3D 62 IMO 112 VDDB 162 DUMMY 
13 BVP3D 63 DSWAP 113 VDDR 163 VGLR 
14 BVN3D 64 TESTEN 114 VDDR 164 VGHR 
15 BVN3D 65 PSWAP 115 VDDR 165 VREFP5 
16 VCL 66 BSTM 116 AVDD 166 VREFN5 
17 VCL 67 VDDI 117 AVDD 167 VSR_L[10] 
18 AVDD 68 VDDI 118 AVDD 168 VSR_L[9] 
19 AVDD 69 VCC 119 C31P 169 VSR LI8] 
20 VREF 70 VCC 120 СЗ1Р 170 \/5В_Ц7] 
21 VGSP 71 DVDD 121 C31P 171 VSR LI6] 
22 VGMP 72 DVDD 122 C31N 172 VSR LI[5] 
23 DUMMY 73 DVSS 123 C31N 173 VSR_L[4] 
24 | ANALOG_TEST2 74 DVSS 124 C31N 174 ҮЅВ_ 03] 
25 VDDR 75 HSSI D1.P 125 VCL 175 VSR_L[2] 
26 VDDR 76 HSSI_D1_P 126 VCL 176 VSR l[1] 
27 VDDA 77 HSSI D1 № 127 VCL 177 SW 1] 
28 VDDA 78 HSSI D1 N 128 C32P 178 SW L[2] 
29 AVSS 79 VSSAM 129 C32P 179 SW L[3] 
30 AVSS 80 HSSI CLK P 130 C32P 180 SW LI4] 
31 AVSS 81 HSSI_CLK_P 131 C32N 181 SW_L[5] 
32 VSSR 82 HSSI_CLK_N 132 C32N 182 SW L[6] 
33 VSSR 83 HSSI CLK N 133 C32N 183 SW_LI7] 
34 VSSR 84 VSSAM 134 C41P 184 SW L[8] 
35 ТЕ1 85 HSSI D0 P 135 C41P 185 SW L[9] 
36 SWIRE 86 HSSI D0 P 136 C41N 186 SW 1[10] 
37 OLED EN 87 HSSI DO № 137 C41N 187 SDMY 
38 TE 88 HSSI_DO_N 138 C51N 188 S240 

39 RESX 89 VSSR 139 C51N 189 S239 
40 SDO 90 VSSR 140 C51P 190 S238 
41 VSSI 91 VSSA 141 C51P 191 S237 
42 SDI RDX 92 VSSA 142 VGH 192 S236 
43 DCX 93 AVSS 143 VGH 193 S235 
44 WRX_SCL 94 AVSS 144 VGHR 194 $234 
45 CSX 95 VSSB 145 VGHR 195 S233 
46 DIO] 96 VSSB 146 VGHR 196 $232 
47 VSSI 97 VSSB 147 VGHR 197 S231 
48 Dit] 98 С11Р 148 VGHR 198 S230 
49 Ор] 99 С11Р 149 VGLR 199 S229 
50 D[3] 100 С11Р 150 VGLR 200 S228 
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201 5227 251 5177 301 5127 351 5103 
202 5226 252 5176 302 5126 352 5102 
203 5225 253 5175 303 5125 353 5101 
204 5224 254 5174 304 5124 354 5100 
205 5223 255 5173 305 5123 355 599 
206 5222 256 5172 306 5122 356 598 
207 5221 257 5171 307 5121 357 597 
208 5220 258 5170 308 SDMY 358 596 
209 5219 259 5169 309 SDMY 359 595 
210 5218 260 5168 310 VGHR 360 S94 
211 5217 261 5167 311 VGLR 361 S93 
212 5216 262 5166 312 SDMY 362 592 
213 5215 263 5165 313 SDMY 363 S91 
214 5214 264 5164 314 SDMY 364 590 
215 5213 265 5163 315 SDMY 365 S89 
216 $212 266 $162 316 SDMY 366 S88 
217 S211 267 5161 317 VREFN5 367 S87 
218 5210 268 5160 318 SDMY 368 S86 
219 S209 269 $159 319 SDMY 369 $85 
220 $208 270 $158 320 SDMY 370 S84 
221 $207 271 5157 321 SDMY 371 S83 
222 S206 272 $156 322 SDMY 372 S82 
223 S205 273 $155 323 SDMY 373 S81 
224 $204 274 $154 324 VREFP5 374 S80 
225 S203 275 5153 325 SDMY 375 579 
226 5202 276 $152 326 SDMY 376 578 
227 5201 277 5151 327 SDMY 377 S77 
228 S200 278 5150 328 SDMY 378 576 
229 5199 279 $149 329 SDMY 379 575 
230 5198 280 5148 330 VGLR 380 S74 
231 5197 281 5147 331 VGHR 381 S73 
232 $196 282 $146 332 SDMY 382 S72 
233 5195 283 5145 333 SDMY 383 S71 
234 $194 284 5144 334 5120 384 570 
235 5193 285 5143 335 5119 385 569 
236 5192 286 5142 336 5118 386 568 
237 5191 287 5141 337 5117 387 567 
238 5190 288 5140 338 5116 388 566 
239 5189 289 5139 339 5115 389 565 
240 5188 290 5138 340 5114 390 564 
241 5187 291 5137 341 5113 391 563 
242 5186 292 5136 342 5112 392 562 
243 5185 293 5135 343 5111 393 561 
244 5184 294 5134 344 5110 394 560 
245 5183 295 5133 345 5109 395 559 
246 5182 296 5132 346 5108 396 558 
247 5181 297 5131 347 5107 397 557 
248 5180 298 5130 348 5106 398 556 
249 5179 299 5129 349 5105 399 555 
250 5178 300 5128 350 5104 400 554 
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401 S53 451 S3 
402 S52 452 S2 
403 S51 453 51 
404 S50 454 SDMY 
405 S49 455 SW R[10] 
406 S48 456 SW. R[9] 
407 S47 457 SW R[8] 
408 S46 458 SW R[7] 
409 S45 459 SW. R[6] 
410 S44 460 SW. R[5] 
411 S43 461 SW_RI4] 
412 S42 462 SW R[3] 
413 S41 463 SW_RI2] 
414 S40 464 SW R[1] 
415 S39 465 VSR R[1] 
416 S38 466 VSR R[?] 
417 S37 467 VSR R[3] 
418 S36 468 VSR_RI4] 
419 S35 469 VSR R[5] 
420 S34 470 VSR R[6] 
421 S33 471 VSR R[7] 
422 S32 472 VSR R[8] 
423 S31 473 VSR R[9] 
424 S30 474 VSR R[10] 
425 S29 475 VREFN5 
426 S28 476 VREFP5 
427 S27 477 VGHR 
428 S26 478 VGLR 
429 S25 

430 S24 

431 S23 

432 S22 

433 S21 

434 S20 

435 S19 

436 518 

437 S17 

438 S16 

439 S15 

440 S14 

441 513 

442 512 

443 $11 

444 S10 

445 S9 

446 S8 

447 S7 

448 S6 

449 S5 

450 S4 
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